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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

ENVIRONMENTAL COMMITMENTS

The SDDOT is committed to protecting the environment and uses Section A Environmental Commitments as a
communication tool for the Engineer and Contractor to ensure that attention is given to avoid, minimize, and/or
mitigate an environmental impact. Environmental commitments to various agencies and the public have been
made to secure approval of this project. An agency with permitting authority can delay a project if identified
environmental impacts have not been adequately addressed. Unless otherwise designated, the Contractor’s
primary contact regarding matters associated with these commitments will be the Project Engineer. These
environmental commitments are not subject to change without prior written approval from the SDDOT
Environmental Office.

Additional guidance on SDDOT’s Environmental Commitments can be accessed through the Environmental
Procedures Manual found at: http://www.sddot.com/resources/Manuals/EnvironProcManual.pdf

For questions regarding change orders in the field that may have an effect on an Environmental Commitment,
the Project Engineer will contact the Environmental Office at 605-773-3098 or 605-773-4336 to determine
whether an environmental analysis and/or resource agency coordination is necessary.

COMMITMENT B: FEDERALLY THREATENED, ENDANGERED, AND PROTECTED SPECIES

COMMITMENT B2: WHOOPING CRANE

The Whooping Crane is a spring and fall migratory bird in South Dakota that is about 5 feet tall and typically stops
on wetlands, rivers, and agricultural lands along their migration route. An adult Whooping Crane is white with a
red crown and a long, dark, pointed bill. Inmature Whooping Cranes are cinnamon brown. While in flight, their
long necks are kept straight and their long dark legs trail behind. Adult Whooping Cranes' black wing tips are
visible during flight.

Action Taken/Required:

Harassment or other measures to cause the Whooping Crane to leave the site is a violation of the Endangered
Species Act. If a Whooping Crane is sighted roosting in the vicinity of the project, borrow pits, or staging areas
associated with the project, cease construction activities in the affected area until the Whooping Crane departs
and immediately contact the Project Engineer. The Project Engineer will contact the Environmental Office so that
the sighting can be reported to USFWS.

COMMITMENT B4: BALD EAGLE

Bald eagles are known to occur in this area.

Action Taken/Required:

If a nest is observed within one mile of the project site, notify the Project Engineer immediately so that he/she
can consult with the Environmental Office for an appropriate course of action.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

COMMITMENT E: STORM WATER

Construction activities constitute less than 1 acre of disturbance.

Action Taken/Required:

At a minimum and regardless of project size, appropriate erosion and sediment control measures must be
installed to control the discharge of pollutants from the construction site.

COMMITMENT H: WASTE DISPOSAL SITE

The Contractor shall furnish a site(s) for the disposal of construction and/or demolition debris generated by this
project.

Action Taken/Required:

Construction and/or demolition debris may not be disposed of within the Public ROW

The waste disposal site(s) will be managed and reclaimed in accordance with the following from the General
Permit for Construction/Demolition Debris Disposal Under the South Dakota Waste Management Program issued
by the Department of Environment and Natural Resources.

The waste disposal site(s) will not be located in a wetland, within 200 feet of surface water, or in an area that
adversely affects wildlife, recreation, aesthetic value of an area, or any threatened or endangered species, as
approved by the Environmental Office and the Project Engineer.

If the waste disposal site(s) is located such that it is within view of any ROW, the following additional
requirements will apply:

1. Construction and/or demolition debris consisting of concrete, asphalt concrete, or other similar
materials will be buried in a trench completely separate from wood debris. The final cover over the construction
and/or demolition debris will consist of a minimum of 1 foot of soil capable of supporting vegetation. Waste
disposal sites provided outside of the Public ROW will be seeded in accordance with Natural Resources
Conservation Service recommendations. The seeding recommendations may be obtained through the
appropriate County NRCS Office. The Contractor will control the access to waste disposal sites not within the
Public ROW with fences, gates, and placement of a sign or signs at the entrance to the site stating “No Dumping
Allowed”.

2. Concrete and asphalt concrete debris may be stockpiled within view of the ROW for a period of time not
to exceed the duration of the project. Prior to project completion, the waste shall be removed from view of the
ROW or buried and the waste disposal site reclaimed as noted above.

The above requirements will not apply to waste disposal sites that are covered by an individual solid waste
permit as specified in SDCL 34A-6-58, SDCL 34A-6-1.13, and ARSD 74:27:10:06.

Failure to comply with the requirements stated above may result in civil penalties in accordance with South
Dakota Solid Waste Law, SDCL 34A-6-1.31.

All costs associated with furnishing waste disposal site(s), disposing of waste, maintaining control of access

(fence, gates, and signs), and reclamation of the waste disposal site(s) will be incidental to the various contract
items.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

COMMITMENT I: HISTORICAL PRESERVATION OFFICE CLEARANCES

State Historical Preservation Office (SHPO or THPO) concurrence has not been obtained for this project.

Action Taken/Required:

All earth disturbing activities require a cultural resource review prior to scheduling the pre-construction meeting.
This work includes, but is not limited to: Contractor furnished material sources, material processing sites,
stockpile sites, storage areas, plant sites, and waste areas.

The Contractor will arrange and pay for a record search and when necessary, a cultural resource survey. The
Contractor has the option to contact the state Archaeological Research Center (ARC) at 605-394-1936 or another
qualified archaeologist, to obtain either a records search or a cultural resources survey. A record search might be
sufficient for review if the site was previously surveyed; however, a cultural resources survey may need to be
conducted by a qualified archaeologist.

The Contractor will provide ARC with the following: a topographical map or aerial view of which the site is clearly
outlined, site dimensions, project number, and PCN. If applicable, provide evidence that the site has been
previously disturbed by farming, mining, or construction activities with a landowner statement that artifacts have
not been found on the site.

The Contractor will submit the cultural resources survey report to SDDOT Environmental Office, 700 East
Broadway Avenue, Pierre, SD 57501-2586. SDDOT will submit the information to the appropriate SHPO/THPO.
Allow 30 Days from the date this information is submitted to the Environmental Engineer for SHPO/THPO review.

In the event of an inadvertent discovery of human remains, funerary objects, or if evidence of cultural resources
is identified during project construction activities, then such activities will immediately cease and the Project
Engineer will be immediately notified. The Project Engineer will contact the SDDOT Environmental Office to
determine an appropriate course of action.

The Contractor is responsible for obtaining any additional permits and clearances for Contractor furnished
material sources, material processing sites, stockpile sites, storage areas, plant sites, and waste areas that affect
wetlands, threatened and endangered species, or waterways. The Contractor will not utilize a site known or
suspected of having contaminated soil or water. The Contractor will provide the required permits and clearances
to the Project Engineer at the preconstruction meeting.

Sheet 6 of 80



GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

CONTRACT PROVISIONS
The Contract will become effective beginning July 1, 2019 and will expire on July 1, 2020.

Guardrail repairs will be limited to Interstate and State Highways located in the Aberdeen Region
within the boundaries of Beadle, Brookings, Brown, Buffalo, Clark, Codington, Day, Deuel,
Edmunds, Faulk, Grant, Hamlin, Hand, Hyde, Kingsbury, McPherson, Marshall, Moody, Roberts,
and Spink Counties.

Standard Specifications for Roads and Bridges, 2015 Edition and Required Provisions,
Supplemental Specifications and Special Provisions as included in the Proposal shall apply to this
contract. Guardrail repair shall conform to current Department of Transportation Standards or as
directed by the Engineer.

The quantities shown on the SDDOT CONTRACT PROPOSAL are estimated quantities only, based
upon previous years quantities. The actual amount of work accomplished may vary greatly from the
quantities shown. There will be NO negotiation of contract unit prices for over-runs or under-runs.

All repair items shall be furnished new by the Contractor. Should some guardrail items be required
that are not included in the contract, the Contractor will be paid for invoice cost of the item(s) plus
shipping charges, taxes and ten percent for profit. Approval from the Area Engineer will be required
prior to the purchase of non-contract item materials.

All costs to furnish and install new bolts, nuts, washers, nails, and other miscellaneous items shall
be incidental to the various other contract items.

All damaged and replaced materials shall become the property of the Contractor for disposal.

The Contractor shall remove broken stub posts protruding from the ground when installing new
posts. Any holes left after replacement of the guardrail shall be backfilled with material furnished by
the Contractor and compacted to the satisfaction of the Engineer.

Any damage to the roadway surfacing, embankment, vegetation, signing, etc. that occurs during
guardrail repair operations shall be repaired and/or restored by the Contractor, at no expense to the
State, and to the satisfaction of the Engineer.

The Contractor will be notified at such time as repairs are required. The Contractor shall complete
all necessary repairs within twenty-one (21) calendar days after notification. For each day after the
21 calendar day limitation, the Contractor will be assessed liquidated damages at the rate of
$300.00 per day.

The Contractor shall inform the Engineer of the work schedule for guardrail repairs and any
changes in the work schedule shall be provided per Section 5.11 of the Specifications.

Once the existing guardrail is removed from any item of concern (bridge end, box culvert, bridge
column, etc.), the Contractor shall place drums or Type 2 Barricades at 25 foot intervals at each
location where existing guardrail is removed. These devices shall extend 175 feet beyond the item
of concern for each direction of traffic. Drums or Barricades shall remain in place until new guardrail
has been installed.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

8. The Contract ltems F through V listed under No. 9 Definition of Contract Items shall apply to 3 cable
low tension guardrail, unless otherwise indicated.

Numerous locations of high tension cable guardrail are installed in the median of 1-29. Additionally,
there are 2 installation locations of high tension cable guardrail installed within the geographic
boundaries of this contract, located on SD 25 south of Webster in Day County and SD10 west of
Sisseton in Roberts County. These installations are all Trinity Cass 4 Cable High Tension.

Supplier installation details and drawings for the high tension guardrail installation may be obtained
by contacting Scott.Schneider@state.sd.us.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

9. Definition of Contract ltems:

A.

Mobilization 1: Mobilization 1 (Aberdeen Area) shall include all costs of mobilization within the
Aberdeen Area to and from the project and will be paid on a per each basis each time the
Contractor is called in by the Area Engineer to perform guardrail accident damage repair. The
Aberdeen Area includes the following counties: Brown, Day, Edmunds, Faulk, McPherson, and
Marshall Counties.

Mobilization 2: Mobilization 2 (Huron Area) shall include all costs of mobilization within the
Huron Area to and from the project and will be paid on a per each basis each time the
Contractor is called in by the Area Engineer to perform guardrail accident damage repair. The
Huron Area includes the following counties: Beadle, Buffalo, Clark, Hand, Hyde, Kingsbury, and
Spink Counties.

Mobilization 3: Mobilization 3 (Watertown Area) shall include all costs of mobilization within
the Watertown Area to and from the project and will be paid on a per each basis each time the
Contractor is called in by the Area Engineer to perform guardrail accident damage repair. The
Watertown Area includes the following counties: Brookings, Codington, Deuel, Grant, Hamlin,
Moody and Roberts Counties.

Remove and Replace Bolt Assembly: Remove and Replace Bolt Assembly shall include
replacement of Part No. 4211G (5/16 Hex Bolt x 1 %4” A307) on the Trinity SRT-350 Terminal.

Reset High Tension Cable Guardrail Terminal Post: Reset High Tension Cable Guardrail
Terminal Post shall include all costs to reset the terminal post if the cable was released after the
post was struck. Posts need to be in good working condition. This contract item shall include
miscellaneous hardware and tensioning cable.

Retension 3 Cable Guardrail: Retension 3 Cable Guardrail shall include all costs to adjust the
tension in a length of 3 Cable Guardrail. The tension shall be as shown on Standard Plate
629.01 (1 of 6). Measurement for payment will be per foot for all runs of 3 Cable Guardrail and
shall include all 3 cables and both anchor ends that make up a run of 3 Cable Guardrail.
Retension 3 Cable Guardrail may include cutting and shortening of cables at the anchors to
allow for the proper tensioning. Payment will be center of anchor to center of anchor.

Retension High Tension 4 Cable Guardrail: Retension High Tension 4 Cable Guardrail shall
include all costs to adjust the tension in a length of High Tension 4 Cable Guardrail to
manufacturers specifications. Measurement for payment shall be from center of anchor to
center of anchor and shall include all 4 cables that make up a run of High Tension 4 Cable
Guardrail. Retension High Tension 4 Cable Guardrail shall include cutting and shortening of
cables at the anchors to allow for the proper tensioning.

Repair 3 Cable Guardrail Slip Base Anchor Assembly: Repair 3 Cable Guardrail Slip Base
Anchor Assembly shall include full compensation for repair of the damaged Slip Base Anchor
Assembly. This work will be performed if it is determined that the Slip Base Anchor Assembly
can be repaired without total footing removal. The work will consist of coring a 12” diameter
section into the existing footing, centered over the existing slip base anchor stub post, to a
depth of 22”. The core will then be broke off and disposed of. The sides of the hole in the footing
shall be roughened to the satisfaction of the Engineer. A rapid-setting, non-shrink, non-metallic
grout shall be used (in accordance with the manufacturer's recommendations) to anchor the
new slip base anchor stub post in the footing. The grout shall reach a compressive strength of
over 5000 PSI.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

P.

3 Cable Guardrail End Post: 3 Cable Guardrail End Post shall include all costs for removal of
damaged end post and installation of 3 cable guardrail end post. 3 Cable Guardrail End Post
shall also include a new end post cap. All costs incurred for removal and replacement of the
existing cable on the new post shall be incidental to this contract item.

3 Cable Guardrail Intermediate Post: 3 Cable Guardrail Intermediate Post shall include all
costs for removal of damaged post and installation of 3 cable guardrail intermediate line post.
All costs incurred for removal and replacement of the existing cable on the new post, including J
Hook Bolts shall be incidental to this contract item.

3 Cable Guardrail Slip Base Anchor Post: 3 Cable Guardrail Slip Base Anchor Post shall
include all costs for removal of damaged post and installation of 3 cable guardrail slip base
anchor post. All costs incurred for removal and replacement of the existing cable on the new
post, shall be incidental to this contract item.

3 Cable Guardrail Post, Winter: 3 Cable Guardrail Post, Winter shall include all costs for
removal of the damaged post and installation of cable guardrail post when there is in excess of
one foot of frozen ground at the work site. When this condition exists, the contract unit price per
each for “3 Cable Guardrail Post, Winter” will be the pay unit rather than the contract unit price
per each for "3 Cable Guardrail Intermediate Post" and/or "3 Cable Guardrail End Post". The
Contractor shall furnish any J Hook Bolts needed as shown on Standard Plate 629.01 (5 of 6).

All costs incurred for removal and replacement of the existing cable on the new post, including J
Hook Bolts shall be incidental to this contract item.

Drive Down 3 Cable Guardrail Post: Drive Down 3 Cable Guardrail Post shall include all
costs for adjusting the height of a Cable Rail Post. All costs to disassemble the cable rail to do
this work shall be incidental to this contract item.

Reset 3 Cable Guardrail Post: Reset 3 Cable Guardrail Post shall include all costs incurred
for the realignment and/or removal and resetting of a cable guardrail post to properly align cable
guardrail section. The Contractor shall furnish any J Hook Bolts needed as shown on Standard
Plate 629.01 (5 of 6).

Work under this item may require straightening of in place bent cable guardrail posts to bring
them into alignment with cable guardrail section. Payment for “Reset 3 Cable Guardrail Post”
will be the same whether in frozen or unfrozen ground. All costs incurred for removal and
replacement of the existing cable on the new post shall be incidental to this item.

Cable Anchor Bracket: Cable Anchor Bracket shall include furnishing and installing the Cable
Anchor Bracket as shown on Standard Plate 629.01 (3 of 6).

Cable Splice: Cable Splice shall include all costs incurred for cutting existing cable and for
furnishing and installing the necessary cable splice. This contract item shall be used for low
tension and high tension cable guardrail.

3 Cable Guardrail J Hook Bolt: 3 Cable Guardrail J Hook Bolt shall include furnishing &
installing J hook bolts when no other work is required to the 3 cable guardrail other than missing
or broken J hook bolts.
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GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

R.

Steel Turnbuckle Cable End Assembly: Steel Turnbuckle Cable End Assembly shall include
all costs for furnishing and installing the Steel Turnbuckle Cable End Assembly as shown on
Standard Plate 629.01 (4 of 6).

Turnbuckle Assembly: Turnbuckle Assembly shall include all costs for furnishing and
installing the Turnbuckle Assembly on high tension cable guardrail.

Spring Cable End Assembly with Turnbuckle: Spring Cable End Assembly with Turnbuckle
shall include all costs for furnishing and installing the Spring Cable End Assembly with
Turnbuckle as shown on Standard Plate 629.01 (4 of 6).

W Beam to 3 Cable Transition Bracket: W Beam to 3 Cable Transition Bracket shall include
all costs incurred for removing the damaged transition bracket and installing a transition bracket
in accordance with the details on Standard Plates 629.05 & 629.15.

3 Cable Guardrail End Post Cap: 3 Cable Guardrail End Post Cap shall include all costs for
furnishing and installing an end post cap as shown on Standard Plate 629.01 (6 of 6).

High Tension 4 Cable Guardrail Post: High Tension 4 Cable Guardrail Post shall include all
costs for removal of damaged post and installation of a High Tension 4 Cable Guardrail Post.
All costs incurred for removal and replacement of the existing cable on the new post, including
hardware shall be incidental to this contract item.

High Tension 4 Cable Guardrail Post and Sleeve: High Tension 4 Cable Guardrail Post and
Sleeve shall include all costs for removal of damaged post and sleeve, and installation of a High
Tension 4 Cable Guardrail Post and Sleeve. All costs incurred for removal and replacement of
the existing cable on the new post, including hardware shall be incidental to this contract item.

High Tension 4 Cable Guardrail Sleeve: High Tension 4 Cable Guardrail Sleeve shall include
all costs for removal of damaged sleeve and installation of a High Tension 4 Cable Guardrail
Sleeve. All costs incurred for removal and replacement of the existing post and of the existing
cable on the post, including hardware shall be incidental to this contract item.

High Tension Cable Guardrail Terminal Post: High Tension Cable Guardrail Terminal Post
shall include all costs for removal of damaged terminal post and installation of a High Tension
Cable Guardrail Terminal Post. All costs incurred for removal and replacement of the existing
cable on the new post, including reflective sheeting, hardware and tensioning cable shall be
incidental to this contract item.

.Hardware For High Tension Cable Attachment To Terminal Post: Hardware For High

Tension Cable Attachment To Terminal Post shall be used for furnishing and installing the
hardware for a high tension cable guardrail terminal post. This item is used for a typical repair if
a high tension cable guardrail terminal post is struck and releases the cable(s). Use this item
when the terminal post is in good condition and only new hardware and resetting the terminal
post is necessary. Payment includes cost for furnishing and installing hardware for the high
tension cable attachment to terminal post, resetting terminal post, labor, equipment, and
incidentals.
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BB. Hardware For High Tension Cable Attachment To Post: Hardware For High Tension Cable
Attachment To Post shall be used for furnishing and installing the hardware for a high tension
cable attachment to post. This item is used for a typical repair if the hardware was damaged by
a snow plow or other crash. Use this item when the post is in good condition and only new
hardware is necessary. The quantity and unit for the bid item is one “Each” for one attachment,
i.e. if several attachments are damaged on a high tension 4 cable guardrail post then the
quantity would be more than 1. Payment includes cost for furnishing and installing hardware for
the high tension cable attachment to post, labor, equipment, and incidentals.

CC.High Tension Cable Guardrail Cable Strap: High Tension Cable Guardrail Cable Strap
shall include all costs for removal of damaged/missing strap and installation of a High Tension
Cable Guardrail Cable Strap. High Tension Cable Guardrail Cable Strap contract item will
not be paid for when a new guardrail post is paid for as the new guardrail post shall include the
strap. This item is specific to products from Trinity known as the CASS high tension cable
barrier.

DD.High Tension Cable Guardrail Cable Spacer: High Tension Cable Guardrail Cable Spacer
shall include all costs for removal of damaged spacer and installation of a High Tension
Cable Guardrail Cable Spacer. High Tension Cable Guardrail Cable Spacer contract item will
not be paid for when a new guardrail post is paid for as the new guardrail post shall include the
spacer. This item is specific to products from Trinity known as the CASS high tension cable
barrier.

EE. Cable: This contract item shall include furnishing and installing cable for both low tension and
high tension cable guardrail when the in place cable is damaged and needs to be replaced.
Cable Splices required shall be incidental to this contract item. All costs for retensioning of
cables shall be incidental to the contract unit price per foot for the respective cable retensioning
contract item.

FF. Straight Class A Thrie Beam Rail: Straight Class A Thrie Beam Rail shall include all costs for
removing damaged Thrie Beam rail and replacing with Class A Thrie Beam rail.

GG.Straight Class A W Beam Rail: Straight Class A W Beam Rail shall include all costs for
removing damaged W Beam rail and replacing with Class A W Beam rail.

HH.Straight Class B W Beam Rail: Straight Class B W Beam Rail shall include all costs for
removing damaged W Beam rail and replacing with Class B W Beam rail.

II. W Beam to Thrie Beam Guardrail Transition: \W Beam to Thrie Beam Guardrail Transition
shall include all costs for removing damaged rail and replacing with a W Beam to Thrie Beam
Guardrail Transition.

JJ. Asymmetrical W Beam to Thrie Beam Guardrail Transition: Asymmetrical W Beam to Thrie
Beam Guardrail Transition shall include all costs for removing damaged rail and replacing with a
Asymmetrical W Beam to Thrie Beam Guardrail Transition.
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KK. W Beam Guardrail Flared End Terminal: W Beam Guardrail Flared End Terminal shall

LL.

include all costs incurred for furnishing and installing an approved flared end terminal in
accordance with details on Standard Plate 630.87. At some locations of W Beam Guardrail
Flared End Terminal damage, the Area Engineer may decide to replace the existing W Beam
Guardrail Flared End Terminal in lieu of replacing the various components of the W Beam
Guardrail Flared End Terminal.

The W Beam Guardrail Flared End Terminal shall be on the approved products list:
http://apps.sd.gov/HC60ApprovedProducts/main.aspx

The contract unit price per each for “W Beam Guardrail Flared End Terminal” shall include all
costs incurred for furnishing and installing one (1) end section as shown on Standard Plate
630.87 including removal of the existing end terminal.

MGS Flared End Terminal: MGS Flared End Terminal shall include all costs incurred for
furnishing and installing an approved MGS flared end terminal in accordance with details on
Standard Plate 630.87. At some locations of MGS Flared End Terminal damage, the Area
Engineer may decide to replace the existing MGS Flared End Terminal in lieu of replacing the
various components of the MGS Flared End Terminal.

The MGS Flared End Terminal shall be on the approved products list:
http://apps.sd.gov/HCB60ApprovedProducts/main.aspx

The contract unit price per each for “MGS Flared End Terminal” shall include all costs incurred
for furnishing and installing one (1) end section as shown on Standard Plate 630.87 including
removal of the existing end terminal.

MM.MGS Tangent End Terminal: MGS Tangent End Terminal shall include all costs incurred for

furnishing and installing an approved MGS tangent end terminal in accordance with details on
Standard Plate 630.88. At some locations of MGS Tangent End Terminal damage, the Area
Engineer may decide to replace the existing MGS Tangent End Terminal in lieu of replacing the
various components of the MGS Tangent End Terminal.

The MGS Tangent End Terminal shall be on the approved products list:
http://apps.sd.gov/HC60ApprovedProducts/main.aspx

The contract unit price per each for “MGS Tangent End Terminal” shall include all costs incurred
for furnishing and installing one (1) end section as shown on Standard Plate 630.88 including
removal of the existing end terminal.

NN.W Beam Guardrail Tangent End Terminal: W Beam Guardrail Tangent End Terminal shall

include all costs incurred for furnishing and installing an approved tangent end terminal in
accordance with details on Standard Plate 630.88. At some locations of W Beam Guardrail
Tangent End Terminal damage, the Area Engineer may decide to replace the existing W Beam
Guardrail Tangent End Terminal in lieu of replacing the various components of the W Beam
Guardrail Tangent End Terminal.

The W Beam Guardrail Tangent End Terminal shall be on the approved products list:
http://apps.sd.gov/HCB60ApprovedProducts/main.aspx

The contract unit price per each for “W Beam Guardrail Tangent End Terminal” shall include all
costs incurred for furnishing and installing one (1) end section as shown on Standard Plate
630.88 including removal of the existing end terminal.
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00.Beam Guardrail Block: Beam Guardrail Block shall include all costs for removing the broken
block and installing a block.

PP.Beam Guardrail Post & Block: Beam Guardrail Post & Block shall include all costs for
removing the broken post and installing a post and block. Any holes required to be drilled in the
posts, such as the 3 1/2” diameter holes for the MELT end posts as per Standard Plate
SPECIAL - A (3 of 3), shall also be included. Beam Guardrail Post & Block shall include
replacement of post and blocks located within the limits of the Tangent and Flared End
Terminals.

QQ.Beam Guardrail Post & Block, Winter: Beam Guardrail Post & Block, Winter shall include all
costs incurred for replacement of a steel beam guardrail post when there is in excess of one
foot of frozen ground at the work site. When this condition exists, the contract unit price per
each for “Beam Guardrail Post & Block, Winter” will be the pay unit rather than the contract unit
price per each for “Beam Guardrail Post & Block". The Contractor shall field drill 3 1/2”
diameter holes in posts as per Standard Plate SPECIAL - A (3 of 3) when placing MELT ends.
Beam Guardrail Post & Block, Winter shall include replacement of post and blocks located
within the limits of the Tangent and Flared End Terminals.

RR.End Terminal Wood Breakaway Post: End Terminal Wood Breakaway Post shall include all
costs incurred for removal of a broken wood end post and installing a replacement wood end
post in a steel tube sleeve. This contract item shall include replacement of wood posts on
various end terminals including Breakaway Cable Terminals (BCT), Modified Eccentric Loader
Terminals (MELT), Trailing End Terminals, Tangent End Terminals and Flared End Terminals.
The Contractor shall be responsible for making sure the wood post matches the appropriate
Standard Plate or end terminal manufacturer’s requirements.

SS.End Terminal Hinged Breakaway Post: End Terminal Hinged Breakaway Post shall include
all costs incurred for removal of a hinged breakaway end post and installing a replacement
hinged post on a post bottom base. This contract item shall include replacement of hinged
breakaway posts on various end terminals including Tangent End Terminals and Flared End
Terminals. The Contractor shall be responsible for making sure the hinged breakaway post
matches the end terminal manufacturer’s requirements.

TT.Breakaway Cable Terminal End Rail: Breakaway Cable Terminal (B.C.T) End Rail shall
include all costs incurred for removing the 12.5 ft. or 25 ft section of damaged B.C.T. W beam
adjacent to the Radius Terminal Element and replacing with new guardrail. The Contractor
shall field drill holes in the guardrail for installation.

UU.W-Beam Guardrail End Section Buffer: W-Beam Guardrail End Section Buffer shall include
all costs incurred for installing a buffer assembly. Removal of the existing end section buffer
shall be incidental to this contract item.

VV.Tangent End Terminal Extruder Head: Tangent End Terminal Extruder Head shall include all
costs incurred for removing the damaged extruder head and installing a new extruder head on
the Tangent End Terminal.

WW.Tangent End Terminal Rail: Tangent End Terminal Rail shall include all costs incurred for
removing 12.5 ft. or 25 ft. section(s) of damaged beam guardrail and replacing new beam
guardrail on the Tangent End Terminal.
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XX. Rubrail: Rubrail shall include all costs to install rubrail. The Contractor shall provide the
necessary wood blocks and bolts to attach the rubrail to the wood posts.

YY. Drive Down Beam Guardrail Post: Drive Down Beam Guardrail Post shall include all costs for
adjusting the height of a steel beam guardrail post. All costs to disassemble the steel beam
guardrail shall be incidental to this contract item.

ZZ Reset Beam Guardrail Post & Block: Reset Beam Guardrail Post & Block shall include all
costs for removing and resetting post to properly align the steel beam section. Payment for
“‘Reset Beam Guardrail Post & Block” shall be the same in frozen or unfrozen ground.

AAA. Guardrail Delineator: Guardrail Delineators shall be as shown on Standard Plate 632.40.
The appropriate delineator shall be used on the 3 Cable Guardrail and the Beam Guardrail as
indicated on Standard Plate 632.40. Delineator color shall be as detailed on Standard Plate
632.40.

BBB. Type 2 Object Marker Back to Back: Type 2 Object Markers shall be as shown on Standard
Plate 632.40. Type 2 Object Markers Back to Back shall be installed to mark the Cable
Guardrail Anchor for two-way traffic as indicated on Standard Plate 632.40. Contract item
includes the post and the reflectors.

CCC. Type 2 Object Marker: Type 2 Object Markers shall be as shown on Standard Plate 632.40.
Type 2 Object Markers shall be installed to mark the Cable Guardrail Anchor for one-way
traffic as indicated on Standard Plate 632.40. Contract item includes the post and the reflector.

DDD. Flagqing: Payment for flagging will include all costs for provided certified flagger, stop/slow
paddle, flag, and any nighttime illumination required. The accepted number of flagging hours will
be paid for at the rate specified in the Special Provision for Price Schedule for Miscellaneous
Items.
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10.

11.

12.

Traffic Control shall be installed by the Contractor in accordance with the details on Sheets 17 thru
19 of the Contract. All signs, channelizing devices, and arrow boards shall conform to the
requirements of the Manual of Uniform Traffic Control Devices. All costs for furnishing, installing,
and maintaining the traffic control shall be incidental to the contract unit prices for the various
contract items. Separate measurement and payment will not be made.

When work is being performed on two way traffic roadways, flagging shall be furnished by the
Contractor in accordance with the standard plate included in this contract.

Portable sign supports shall be constructed to yield upon impact to minimize hazards to motorists.
The bottom of signs on portable or temporary supports shall not be less than seven feet above the
pavement in urban areas and one foot above the pavement in rural areas. Portable sign supports
may be used as long as the duration is less than 3 days. If the duration is more than 3 days the
signs shall be on fixed location, ground mounted, breakaway supports.

Equipment and vehicles entering or exiting the roadway, traveling on the shoulders or driving lanes
at low speeds or working within the right-of-way shall display a flashing amber light visible from all
directions at a minimum distance of 1/2 mile. The amber light shall be mounted on the uppermost
part of the Contractor’s vehicle. Lights must flash at 75 +15 flashes per minute. Vehicle
flasher/hazard lights are not acceptable.

When the Contractor is called in to work at more than one site within an Area, Mobilization will only
be paid once. In the event that Mobilization is required in two or more Areas at one time, the
Contractor will be paid Mobilization into each one of the specific Areas. The cover sheets show
where bridges are located within the Areas. There may be additional locations that have guardrail
such as box culverts, large pipe, and steep inslopes which are not indicated on the cover sheets.
Long runs of Cable Guardrail exist on several water hazard sites. These include:

SD 25 from MRM 175.5 to MRM 177.8 in Day County — High Tension 4 Cable Guardrail
(Lengths of cable runs at this location are 784’, 1291’, 2255’, 2464’, 4335’, & 7118’)

US 212 from MRM 350.6 to MRM 351.7 in Clark County — Low Tension 3 Cable Guardrail

The Standard Plates included in this contract are provided for information purposes on how the
various guardrail items are to be constructed and the materials required to complete the work. Plan
notes contained on Sheets 7 thru 16 of this contract shall take precedence over notes contained on
the Standard Plates.

The Contractor shall be responsible for removing and disposing of all guardrail components that are

not being reused on the project. Guardrail components shall not be discarded in the highway right-
of-way or waterways.
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Posted Spacing of Spacing of
Speed |Advance Warning|Channelizing Warning sign sequence—/
Prior to Signs Devices in opposite direction same
Work (Feet) (Feet) as below.
(M.P.H.) (A) (G)
0 - 30 200 25
35 - 40 350 25
45 500 25
50 500 50
55 750 50
60 - 65 1000 50
g flagger

B Channelizing Device

For low-volume traffic situations
with short work zones on straight
roadways where the flagger is visible
to road users approaching from both
directions, a single flagger may be used.

The ROAD WORK AHEAD and the END ROAD
WORK signs may be omitted for short
duration operations (I hour or less).

For tack and/or flush seal operations,
when flaggers are not being used, the
FRESH OIL sign (W21-2) shall be displayed
in advance of the liquid asphalt
areas.

20'
_>| |<_
T
[ ]
[}
[
100’
(Max.)

Flashing warning lights and/or flags
may be used to call attention to the [ ]
advance warning signs.

One Lane Two-way
Traffic Taper

The channelizing devices shall be drums XXX

or 42" cones. < FEET
. . i Wi6-2P
Channelizing devices are not required (Optional)

along the centerline adjacent to work
area when pilot cars are utilized for
escorting traffic through the work
area.

2-029
MIOM QVOd
ON3

Channelizing devices and flaggers shall
be used at intersecting roads to
control intfersecting road traffic as
required.

The buffer space should be extended
so that the two-way traffic taper is
placed before a horizontal or vertical
curve to provide adequate sight
distance for the flagger and queue
of stopped vehicles.

The length of A may be adjusted to l T
fit field conditions.

June 3, 2016

PLATE NUMBER

GUIDES FOR TRAFFIC CONTROL DEVICES 634.23

LANE CLOSURE WITH FLAGGER PROVIDED

NQURG

Published Date: 1st Qtr, 2019

Sheet | of |
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Posted Spacing of Spacing of
Speed |Advance Warning| Taper [Channelizing
Prior to Signs Length| Devices
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0 - 30 200 180 25
35 - 40 350 320 25 END
45 500 600 25 ROAD WORK
50 500 600 50 % <on?Jfon
55 750 660 50 % P
60 - 65 1000 780 50 *
* Spacing is 40' for 42" cones.
u -~
| ol X
© Reflectorized Drum .l o9
B Channelizing Device u g
ﬂ 4" White Temporary
Pavement Marking
m WORK
PACEH

The channelizing devices shall be 42"
cones or drums.

42" cones may be used in place of the

drums shown in the taper if setup

will not be used during night time (_')I
hours. N

u
[ ]
;
u
Temporary pavement markings ®
©)]
©
©
©
©

shall be used if traffic control
must remain overnight.

The length of A and L may be
adjusted to fit field conditions.

e 0 O
/{.:o .:o .:o
Arrow Board

Sequential Chevron

June 3, 2016
S PLATE NUMBER
D | GUIDES FOR TRAFFIC CONTROL DEVICES 634,47
Published Date:1st . 2019 | @ | “-LANE UNDIVIDED, RIGHT LANE CLOSED ———
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Posted
Speed Length of
Prior to| Longitudinal
Work [Buffer Space
(M.P.H.) (Feet)
20 115
25 155
30 200
35 250
40 305
45 360
50 425
55 495
60 570
65 645
70 730
75 820
80 910

© Reflectorized Drum
B Channelizing Device

4" White Temporary
Pavement Marking

Temporary pavement
markings will be used
if traffic control
must remain overnight.

This procedure also
applies when work is being
performed in the lane
adjacent to the median
on a divided highway.
Under these conditions,
LEFT LANE CLOSED signs
and the corresponding
LANE REDUCTION symbol
signs will be used.

The channelizing devices
will be 42" cones or drums.

42" cones may be used in

place of the drums shown
in the taper if setup will
not be used during night
time hours.

(Iouoi4+do)
2-029
NYOM QVOY
ON3

Arrow Board
Sequential Chevron

Posted Spacing of
Speed |Advance Warning| Taper
Prior to Signs Length
Work (Feet) (Feet)
(M.P.H.) (A) (B) (C) (L)
T T 0 - 30 200 180
35 - 40 350 320
45 - 50 500 600
55 750 660
60 - 65 1000 780
(A) (B) (C)
70 - 80| 1000 1500 2640 | 960
] END
© ROAD WORK
G20-2
(Optional)
" Posted [ Spacing of
JTI Speed |Channelizing
= Prior to| Devices
.l Work (Feet)
(M.P.H.) (G)
- 0 - 30 25
35 - 45 25
50 50 %
u 55 50 *
§ WORK 60 - 65 50 *
E m [SPACE 70 - 80 50 *
é * Spacing is 40' for
= n 42" cones.
(2]
o
s | |
[T}
n EJS
%[ 3
| mm
o &f ¢
o % %
J____C)
©
o
6’ ¢

September 14, 2018

Published Date: 1st Qtr, 2019

NQURG

GUIDES FOR TRAFFIC CONTROL DEVICES
LANE CLOSURE WITHOUT BARRIER

PLATE NUMBER
634.64

Sheet | of |

Sheet 19 of 80




GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

GENERAL NOTES:

Either flanged channel steel posts or S3x5.7 steel | beam posts will be used, but post type will be
consistent thoughout the project. The S3x5.7 steel | beam post will be used for the end posts.

All costs associated with furnishing and constructing the 3 cable guardrail anchor assembly including
the concrete anchor, cable anchor bracket, compensating device, steel turnbuckle cable assembly,
and necessary hardware will be incidental to the contract unit price per each for "3 Cable Guardrail

Anchor Assembly".

All costs associated with furnishing and constructing the 3 cable guardrail including posts, cable,
cable splices, and hardware will be incidental to the contract unit price per foot for "3 Cable Guardrail".

The following table and criteria will apply to the arrangement of the Spring Cable End Assemblies
(Compensation Devices) and Turnbuckle Cable End Assemblies:

CRITERIA FOR ARRANGEMENT OF THE SPRING CABLE END
LENGTH OF CABLE RUN [ASSEMBLIES (COMPENSATION DEVICES) AND TURNBUCKLE
CABLE END ASSEMBLIES

Less than 500

Use turnbuckle on the approaching traffic end and compensating
device on the other end of each individual cable, except in the W
Beam to 3 Cable Transition where all compensating devices

will be provided at the bridge ends.

Greater than 500' to 1000' | Use compensating device on each end of each individual cable.

Greater than 1000 sheet 2 of 6.

Start new run by interlacing at last parallel post as shown on

All Compensating Devices will be attached to the cable anchor bracket when one end of the run is

attached to a bridge.

Compensating Devices must have a spring rate of 450 + 50 pounds per inch and will have a total available

travel of 6 inches minimum.

The cable will be retensioned after the initial 2 week pretension period in accordance with the following

table:

CABLE TENSIONING SPECIFICATIONS

Temperature [[-20]-10( 0 |10(20
Range to|to|to]|to|to
(Degree F) |-11| -1| 9 |{19(29

30
to
39

40(50
to | to
49|59

60
to
69

70
to
79

80
to
89

90
to
99

100
to
109

110
to
120

Spring
Compression (|4%| 4 |3%|3%|3%
(Inch)

3

2%(2%

2%

2

1%

1%

1%

POST SPACING FOR HORIZONTAL CURVES

Maximum
Roadway .
¢ Curvature Post (?:%acmg
1° and Less 16
Greater than 1° to 8° 12
Greater than 8° to 13° 8
Greater than 13° NOT ALLOWED

September 14, 2018

NQURG

Published Date: 1st Qtr, 2019

3 CABLE GUARDRAIL
(LOW TENSION)

PLATE NUMBER
629.0/

Sheet | of 6
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Bend over after cable is installed.

/»z 19" x1%"x%"x2%" Long

Y

Cap 3"x¥6"x27" Long

— —f—
N | o Bar %"x%"x2" Long
SUSEUEES -
| Upper Cable
I %N 1%
i (Typical) o
i /— 1" Diameter Hole ©
I / W Beam Rail—"
gy
I e i E b . —
e 1 NN
""" | Use Standard Button—T] -
| Head Splice Bolt.
I
| Lower Cable
| ~
| Middle Cable /7
' )
] o
11/2"
ELEVATION VIEW END VIEW
(Transition Bracket) (W Beam Rail and Transition Bracket)
GENERAL NOTES:

Steel used in the fabrication of the bracket will conform to ASTM A36 and
the bracket will be galvanized after fabrication in accordance with ASTM A123.
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AT
|25/B..X22..
Button Head
R Post Bolt
o e EE e =
Recess Nut
4 6"x12"x19" LN TOP VIEW Washer
Wood
Blockout o g Face Of~/< ZooooooocofsDDoofe
NE i dgrygrxe -0 Rail
>~ g Wood Post | e S ]
_ Align Face
@ \ / - of Rail with
F £ Rail = ghe FoceBof
ace o qil— ~ urb at Base
\\\$\ }Eé}E{E}EE}EE}EE}EEk - of Curb
] N
:
K }:H}::—:Eé:—:iﬁ:i:—:ﬂx I
iy TRANSVERSE SECTION
) (Guardrail at Curb
* and Gutter)
=~ %" Dia. hole through
T ost and blockout. (Typ.)
Installation ——|— ] 3'-6" (Min.) ;¢ P yP
Line * % % Slope Q@
—_———
(— gl © Granular Material
0 <, ‘
* 0
©
O
>

* See Standard Plate 630.99

* % 2" asphalt concrete or as
specified in the plans.

*** The cross slope shall be as
specified in the plans; however,
the cross slope shall not be

TRANSVERSE SECTION steeper than a 10:l slope.

Subgrade
Sur face

See Standard Plate 630.96
for leave-out and backfill
requirements.

GENERAL NOTES:

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. |If asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite."

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. |f granular material type is not specified in the plans, the
material shall conform to the Specifications for "Base Course". The granular material
shall be placed the same thickness as the mainline surfacing or as specified in the plans.

Topsoil is not shown in the transverse section drawing.

[d The post and blockout illustrated above is typical for single thrie beam guardrail. When
other variations of posts and blockouts are specified on other standard plates
(e.g. transitions) then the posts and blockouts shall be as specified on the other standard
plates or as specified in the plans.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rail is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting torch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

The top of post and top of block shall have a true square cut. The top of block shall
be a maximum of +!Y, inch from the top of the post. May 1, 2018
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Recess Nut

(Typ.)
o X
)
4 wood Blockout ’/\‘ /
D
\ 2 :
\Z ’ /FJ o /®/
s . - i
Thrie Beam Rail 2 j
.7 \I‘ ,:’,’//53’
0
27 T Washer
| (Typ.)
/,,‘5/
B
%
% Di ?
Hglelo' ©
(Typ.)
A 5%" x22" Button Head Post Bolt /?*
IzWood Pos‘r—/
K%
-~ \/
EXPANDED ISOMETRIC VIEW AT
MIDSPAN OF THRIE BEAM GUARDRAIL
T Iz6"><8"><7'-O"
7| Wood Post
54" x18" Button
Head Post Bolt . . .

- [d For single thrie beam guardrail use 6"xl12"xI9"
wood blockout, 34" x22" button head post
bolt, and 6"x8"x6'-0" wood post. For double

EXPANDED ISOMETRIC VIEW (nested) thrie beam guardrail use 6"x8"x19"
OF DOUBLE (NESTED) THRIE wood blockout, 34" xI8"button head post

BEAM GUARDRAIL AT MIDSPAN POl ond ExE'xT-0"wood post
(For Information Only, Not to Scale)
May 1, 2018

PLATE NUMBER

THRIE BEAM GUARDRAIL 630.0/

NQURG

Sheet 2 of 5

Published Date: 1st Qtr, 2019

Sheet 32 of 80



GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

) 12'-6" or 25'-0" )
| 6'-3"Post Spacing (Typ.) , |
I 1
€ P@. €
Rail ost Rail .
Splice Bolt Splice Lap rail
b Slot in direction
B0 — | B = of adjacent
= o = traffic.
e — e
e == R
== T e EEEEN
| | |
1 / ! 1
Finished Surface The post bolt should
or Ground Line ELEVATION VIEW be placed in the
=z : center (horizontally
(6'-3"Post Spacing) and vertically) of the
slot. (Typ.)
) 12'-6"or 25'-0"
| 3'-1V/," Post Spacing (Typ.)
I
€ ¢ ¢
Rall Post Rost
i o o
Spllce Siot Siot )
—r= = f t { Lap rail
= = T T L in direction
= = F of adjacent
elilel T T traffic.
e == —
T : | | 1 T
| | |
| 7 ; ;
Finished Surface The post bolt should
or Ground Line ELEVATION VIEW be placed in the
(3'-1Y," Post Spacing) center (horizontally
and vertically) of the
slot. (Typ.)
12'-6" or 25'-0"
I'-6¥4" Post Spacing (Typ.)
¢ ¢ ¢ ¢ ¢
Rail Post Post Post Post
Splice Bolt Bolt Bolt Bolt
.J_‘ Slot Slot Slot Slot
== == == = == | = Lap rail
Sl — — — s ; /indirecﬂon
=== == == == == of adjacent
S T T —— T E traffic.
e == == == == T
| — ] |
' | | | | L
| | | | |
T 1 1 1 1
Finished Surface
or Ground Line ELEVATION VIEW
(I'-6¥," Post Spacing)
May 1, 2018
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13'-6!/5" (12'-6" Rail)
26'-0/," (25'-0" Rail)

) 6'-3"Post Bolt Slot Spacing (Typ.) |
€ ; " ¢
Rail Ya" x 22 Rail
Splice Post Bolt Slot (Typ.)\ Splice|
LS =S ———
== C o
64" (Typ.)| | 12'-6" or 25'-0" ' .
| — 2" (T
By v ox Ve 4/ (Typy)
glp"fe(TBO'; 12'-6" OR 25'-0" THRIE BEAM RAIL 4/4" (Typ.)
o ypP-. (6'-3" Post Spacing)
13'-6!/," (12'-6" Rail)
26'-0/," (25'-0" Rail)
-1, 3'-1'/5" Post Bolt Slot Spacing (Typ.) -7,
. A 3 -1l |
¢ ¢
Rail Ya" x 22" Rail
Splice 77%31“ Bolt Slot (Typ.)S ~ Splice
% g — \E e_'_=
== 7 = = ==
6!/4" (Typ.) | '-6" '-0" -
/o' Typ)| | 12'-6" or 25'-0 _ o (Typa
AEEVTVAIAN 42" (Typ,)
Splice Bolt 12'-6" OR 25'-0" THRIE BEAM RAIL 4'/4"(TyD)
Slot (Typ.) (3'-1'/," Post Spacing)
13'-6!/," (12'-6" Rail)
26'-0'/5" (25'-0" Rail)
2'-1" -6%4" Post Bolt Slot Spacing (Typ.) L
_c3/n _R3/m
. I'-6%, I'-6%4 4
Rail Ya"x 2Y>" Rail
Splice MPOST BoHW Splice
- = == < 1]
Ee I = X é" X X — :> X % = %
64" (Typ.)| | 12'-6" or 25'-0" )
i 2" (T
ARV TVAIAN 44" (Typy)
Splice Bol*t 12'-6" OR 25'-0" THRIE BEAM RAIL 4'/4"<Tyo)
Slot (Typ.) (1'-6¥%" Post Spacing)

May 1, 2018
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(]
~ r o0C
s \ " g \6‘ 3"
t —
c
2 <g
NS
N
-
ol
N
=
_% 2
= B
725 -
o P
N
™
- e B
d = Q i
gL B P
~ (Typ.)
< N
- ™
2'/4" (Typ.)
N
B N
AL
Sheet '? 3% Yie"
Thickness (-0",+%e™

SECTION THROUGH
THRIE BEAM RAIL

s Oval Shoulder

(54" Button Head Bolt)

15" or 1 Ti:

I'/4" (Splice)
18" (For 8"Deep Blockout with Wood Post)

22" (For 12"Deep Blockout with Wood Post)
SPLICE BOLT AND POST BOLT

Yg"

I"Dia. x Yg" Deep recess 3.
on one or both sides | 1 Ya !

||/4.. ||/I6 " L

5" Dia.

RECESS NUT WASHER
(At lap splices, the recess (The washer shall be
shall be placed against the placed between the back
steel rail.) side of wood post and

the recess nut, see
sheet | and 2.)

X Steel Beam Rail

/—%" Post Bol+t

I
¢
Rail
Element

The post bolt should be

Traffic Direction

Thrie Beam Rail Adjocen‘f ploged in the center .
(horizontally and vertically)
of the slot.

PLAN VIEW
(Lap Splice)
(Lap rail in direction of adjacent traffic.) SECTION VIEW
(12 splice bolts and |12 recess nuts per (At Post Bolt
splice, NO washers) May 1, 2018
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I6d Galvanized Nails

Nail from blockout T "
into post or from l 1Y/2 fMGX-) 5" x 18"
post into blockout. . ' 0" (Min.) Eggogoheod
o
© | ) Recess Nut
| T Washer
| +1
o e L =
6'x8"x14 TOP VIEW Face of
Wood Rall
Blockout = 8" 8" 6"%8"x6' 0"
Wer | Wood Post
= 1/ n
—= I<I—/2 Align Face
NG of Rail with
\ RN v the Face of
Face of Rail — Curb at Base

[
TRANSVERSE SECTION

(Guardrail at Curb
and Gutter)

%" Dia. hole through
post and blockout.

* 28" (Yo", +11/"

T
\ ___________________ of Curb
@ |
c
=
X
=

Installation — 3'-6" (Min.) |

Line ***Slopg_

Granular Material

]

*

_Varies

* See Standard Plate 630.99

* % 2" asphalt concrete
or as specified in the plans.

Subgrade
Surface

See Standard Plate 630.96

8 A *** The cross slope shall be as
:ggugfgmznii* and back fill specified in the plans: however,
: the cross slope shall not be
GENERAL NOTES: TRANSVERSE SECTION steeper than a 10:l slope.

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. If asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite.”

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. If granular material type is not specified in the plans, the
material shall conform to the Specifications for "Base Course". The granular material
shall be placed the same thickness as the mainline surfacing or as specified in the plans.

Topsoil is not shown in the transverse section drawing.
All W beam rail shall be Type | and Class A (12 Ga.) unless specified otherwise in the plans.

W beam rail section lengths may be 12'-6"and/or 25'-0". The combination of section lengths
used shall be compatible with the total length of rail per site as shown in the plans.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rail is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting forch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

The top of post and top of block shall have a true square cut. The top of block shall
be a maximum of +!Y, inch from the top of the post. February 14, 2017
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W Beam Rail

-

-

OF DOUBLE (NESTED) W

5" x 18" Button Head Post Bol+t

EXPANDED ISOMETRIC VIEW
AT MIDSPAN OF W BEAM GUARDRAIDN |~

/

EXPANDED ISOMETRIC VIEW
~L
BEAM GUARDRAIL AT MIDSPAN

(For Information Only, Not to Scale)

Recess Nut

< 64
Wood Blockout <::::::::> ~
—\ 10 b
/| 28

Washer

(£1"

6'-0"

Wood Posf——/////

v

February 14, 2017
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) 12'-6" or 25'-0" ,

| 6'-3"Post Spacing (Typ.) , |

I 1

€ P@+ €

Rail oS Rail )

Splice g%: Splice |_-0Dd."0l|*.

1 in direction
e = hf%g)/“ odjocent
e :*: < °:¥°: . traffic.
== T e

| i |

| : |

j / T j

F‘”‘(S;hed 3U[fcce The post bolt should
or Lround Line  FIEVATION VIEW be placed in the
(6'-3"Post Spacing) center (horizontally
and vertically) of the
slot. (Typ.)

) 12'-6" or 25'-0" ,

| 3'-1/5" Post Spacing (Typ.) |

I 1

¢ ¢ ¢
Rail Post Post Rail
Splice Bolt Bolt Splice
e, S, -
= = : : I = in direction
=E = = e = = of adjacent
E P T T E T E traffic.

] T T ]

| | | |

| i i |

Finished Surfoce—/
or Ground Line ELEVATION VIEW tT)he ;Iaosfd b‘olffhshould
YA ) e placed in e
(3'-1%/2" Post Spacing) center (horizontally
and vertically) of the
slot. (Typ.)
12'-6" or 25'-0"
I'-6%4" Post Spacing (Typ.)
¢ ¢ ¢ ¢ ¢
Rail Post Post Post Post
Splice Bolt Bolt Bolt Bolt
L Sof  Slot  Slot  Slot Lap rail
o 1 T T — |= in direction
" of gdjocent
o ¥ ¥ ¥ e e | traffic.
T T i T —

______}._].@__

Finished Surface
or Ground Line

ELEVATION VIEW
(I'-6%," Post Spacing)

February 14, 2017
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13'-6!5" (12'-6"Rail)
26'-0'5" (25'-0" Rail)
| 6'-3"Post Bolt Slot Spacing (Typ.) |
R%il Va"x 25" R%il
Splice Post Bolt Slot (Typ.) Splice
L ;L |
=== = < ==
6Vu Typ)| | 12'-6"0r 25'-0" "2..” )
% xS e tyn iz
Splice Bolt 44" (Typ.)
Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL —
(6'-3" Post Spacing)
13'-6!/" (12'-6" RaiD
26'-0/5" (25'-0" Rail)
3 -1, 3'-1'/2" Post Bolt Slot Spacing (Typ.) 3-1%"
) 31" 31" |
¢ ¢
Rail Ya" x 2Y5" Rail
Splice Post Bolt Slot (Typ.) Splice
| 11 .
= S g = : : \E ?é
64" (Typy)| | 12'-6" or 25'-0" "2..” )
B " ox |'/3"A M < '
Splice Bolt | 4% ayes
Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL
(3'-1/5" Post Spacing)
13'-6Y5" (12'-6" Rail)
26'-0//5" (25'-0" Rail)
2'-1" I'-6%," Post Bolt Slot Spacing (Typ.) 2 qn
_g3/n 3
q:-l 6%, I'-6%4 s
Rail Ya" x 2Yo" Rail
Splice %Posf Bolt Slot (Typ.) Splice
| T .
= P ¢ L = o - =
6/a" (Typy)| | 12'-6"or 25'-0" "2..” )
By " x I'/a"A A4 Typ)| I 20°
Splice Bolt , , ] IM)
Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL
(1'-6%," Post Spacing)
February 14, 2017
187 PLATE NUMBER
./
D W BEAM GUARDRAIL 630./0
Published Date: 1st Qtr. 2019 T Sheer 4 of 5

Sheet 39 of 80



GUARDRAIL REPAIR

BEADLE, BROOKINGS, BROWN, BUFFALO, CLARK, CODINGTON, DAY, DEUEL, EDMUNDS, FAULK, GRANT,
HAMLIN, HAND, HYDE, KINGSBURY, MCPHERSON, MARSHALL, MOODY, ROBERTS, AND SPINK COUNTIES

“1\“ 3/“\

oS

N3
>

Oval Shoulder

/Y " 7/32
%’ '/4"(S|:>I|ce) 1%" or 17"
I8" (Post)
- o ;E SPLICE BOLT AND POST BOLT
. 5/
@gé _____ = %,, o (54" Button Head Bolt)
o I/ T 1/ u
Ll ||/32 " ~N /8
- I"Dia. x Ye" Deep recess 3.
o - on one or both sides | 1 Ya )
<
= ~
[v) M
=2 _
2'Y/s"
e ||
Y ~
S \ I
Sheet 3%e" Yie" o
Thickness (-0"+Y6" % 5" Dia. -
SECTION THROUGH RECESS NUT WASHER
W BEAM RAIL (At lap splices, the recess (The washer shall be
shall be placed against the placed between the back
steel rail.) side of wood post and

the recess nut, see
sheet | and 2.)

stee Beam Rail

a —5%"Post Bolt
— T % _.
W Beam Rall I Adjacent \\

Traffic Direction —H\
The post bolt should be

PLAN VIEW placed in the center
(Lap Splice ) (horizontally and vertically)
(Lap rail in direction of adjacent traffic.) of the slot.
(8 splice bolts and 8 recess nuts per

splice, NO washers)
SECTION VIEW
(At Post Bolt )

I
¢
Rail
Element

February 14, 2017
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TYPE AND DETAILS OF MGS
Type of WS?negcllrg 39” Blockout [Blockout Post Post Post
MGS Double (Nested) Size Material Size Material |Spacing
| Single 6"x12"x14" Wood 6"x8"x6'-0"| Wood 6'-3"
I1C Single 6"x12"x14" Wood 6"x8"x7'-6"[ Wood 6'-3"
2 Single 6"x12"x14" Wood |6"x8"x6'-0"| Wood 3 -1
3 Single 6"x12"x 14" Wood |6"x8"x6'-0"| Wood 1'-6%,"
4 Double 6"x12"x14" Wood |6"xB"x6'-0"| Wood 6'-3"

STANDARD PLATE REFERENCE

TyagSOf See Standard Plate(s)
| 630.20, 630.22
ICc 630.20, 630.25
630.20
3 630.20
630.20

GENERAL NOTES:

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. If asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite."

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. |If granular material type is not specified in the plans, the
material shall conform to the Specifications for "Base Course". The granular material
shall be placed the same thickness as the mainline surfacing or as specified in the plans.

Topsoil is not shown in the transverse section drawing on sheet 2 of 6.
All W beam rail shall be Type | and Class A (12 Ga.) unless specified otherwise in the plans.

W beam rail section lengths may be 12'-6"and/or 25'-0". The combination of section lengths
used shall be compatible with the total length of rdil per site as shown in the plans.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rdil is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting tforch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

All costs for constructing the MGS including labor, equipment, and materials including all
posts, blockouts, steel beam rail, and hardware shall be incidental to the contract unit
price per foot for the respective MGS bid item.

September 14, 2017
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I6d Galvanized Nails
Nail from blockout into post
or from post into blockout.

11/5" (Max.) %" x 22"

6"

0" (Min.) Button Head

Post Bolt
Recess Nuft

_|_\/\4_

6"x12"x14" Wood Blockout

TOP VIEW
(Type I,2,0or 3 MGS Installation)

Washer

6"x8"x6'-0" Wood Post

Face of Rail —_

*31" (1"

Installation Line —__

3'-6" (Min.) |

T %" Dia. hole

Granular Material

Subgrade Surface

See Standard Plate 630.96
for leave-out and backfill
requirements.

* See Standard Plate 630.99

** 2" gsphalt concrete or
as specified in the plans.

*** The cross slope shall be as
specified In the plans: however,
the cross slope shall not be
steeper than a 10:l slope.

* % ¥ Slopg_
M :
o
* o
T
o
>

TRANSVERSE SECTION
(Type I, 2,0or 3 MGS Installation)

September 14, 2017
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Recess Nut

W Beam Rail Washer

(+1"

6 -0"

5" x 22"Button Head Post Bolt

Wood Post —/

EXPANDED ISOMETRIC VIEW

OF TYPE | MGS N /

o f
1

EXPANDED ISOMETRIC VIEW
OF DOUBLE (NESTED)RAIL 7

(For Information Only, Not to Scale)

-
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) 12'-6" or 25'-0"
)
X 6'-3"Post Spacing )
| 3 |/2.. | 3 |/2.. | . 3 |/2..
I T 1 I
€ € ¢ € €
Post Mid-Span Post Post Mid-Span
Bol+t Rail Bolt Bolt Rail
Slot Splice Slot Slot Splice
} " —t—s " { | == =t {
—r = S ==
= I = T 1 T = I el 1

Lap rail
in direction
of adjacent
traffic.

=
N

|

|

Finished Surfoce—/
or Ground Line

=

ELEVATION VIEW
(6'-3"Post Spacing)

12'-6"or 25'-0"

The post bolt should
be placed in the
center (horizontally
and vertically) of the
slot. (Typ.)

. 3= | 3'-1/" Post Spacing (Typ.)/ |
"~ Post Spacin ! !
pacing ¢ ¢ ¢ ¢
Post Rail Post Post Rail
Bolt Splice Bolt Bolt Splice
. Slot Slot Slot .
—= = — S =
T —r '—:—1 —r 1 T | '—:—1 1
' | ! ! | Lap rail
| - | | . in direction
! | ! ! | of adjacent
! | | | | traffic.
Finished Surfoce—/ ' ' The post bolt should
or Ground Line E,LEVHATION VIE,W be placed in the
(3'-112" Post Spacing) center (horizontally
and vertically) of the
, . , . slot. (Typ.)
C1'-6¥"  1'-6Y4 12'-6" or 25'-0"
Post Post I'-6¥%" Post Spacing (Typ.)/
Spacing | Spacing
¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Post Post Rail Post Post Post Post Rail
Bolt Bolt Splice Bolt Bolt Bolt Bol+t Splice
Slot Slot 1 Slot Slot Slot Slot
L — I — — |
— — = :l: o LUy — .
— o:‘!“:.,; == e : ==
T '—I— —r '—'—1 '—|—1 —r 1 T '—'—1 1

Lap rail
in direction

traffic.

==
|
|

Finished Surfoce—/
or Ground Line

i

ELEVATION VIEW
(1'-6¥%" Post Spacing)

_______I._].i__

I
| of adjacent
[
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13'-6!%" (12'-6" Rail)

26'-0'%" (25'-0" Rail)
3 -TY," 3'-1'/" Post Bolt Slot Spacing (Typ.) 3-7%"
. 311, 3-1Yp" |
¢ ¢
Rail Va" x 25" Rail
Splice Post Bolt Slot (Typ.) Splice
L | L L
== Z - == ==
64" (Typd)| | 12'-6" or 25'-0" Lo
. T | 2" (Typ.)
B, v x ||/B..A 4/2" (Typ.)
Splice Bolt

44" (Typ.)
Siot (Typ) 12'-6" OR 25'-0" W BEAM RAIL /Ty

(3'-1'/," and 6'-3" Post Spacing)

13'-6Y5" (12'-6"Rail)

26'-0//5" (25'-0" Rail)
2'-1" I'-6¥4" Post Bolt Slot Spacing (Typ.) AL
: -6 '-67" .
Rail V2" x 27" Rail
Splice %Posf Bolt Slot (Typ.) Splicel
L | L L
== e L= = =4 ——= =
6'/4"(TYD.)! ; 12'-6" or 25'-0" vl u o1 )
R RIARN a/g Typy| 1o <R
Splice Bolt

.) L
4/y" (Typ.)
Siot (Typ. 12'-6" OR 25'-0" W BEAM RAIL AT

(1'-6¥," Post Spacing

September 14, 2017
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“1\“ 3/“\

s

N3
>

Oval Shoulder

/Y r 7/32
%’ '/4"(S|:>I|ce) 1%" or 17"
22"(Posﬂ
- o ;, SPLICE BOLT AND POST BOLT
=6 2 = (54" Button Head Bolt)
oo e—-—-— e N
o) il N
L |”/32 " Y I/B"
- I"Dia. x Ye" Deep recess 1
o - on one or both sides ) | s |
= AN
= ” -
2'Y/s"
N |-
Y ~
43| |
\
Sheet 3%e" Yie"
Thickness (-0"+Ye™ 5" Dia. —
SECTION THROUGH RECESS NUT WASHER
W BEAM RAIL (At lap splices, the recess (The washer shall be

shall be placed against the

steel rail.)

(3'-1Y4" and 1'-6%,"
Post Spacing)

(6'-3"Post Spacing)

S S
I W Beam Rail Adjacent
Traffic Direction
PLAN VIEW
(Lap Splices )

(Lap rail in direction of adjacent traffic.)
(8 splice bolts and 8 recess nuts per
splice, NO washers)

placed between the back

side of wood post and
the recess nut, see
sheet 2 and 3.)

Xsfee Beam Rail

I
¢
Rail
Element

< —5"Post Bolt
\\The post bolt should be

placed in the center
(horizontally and vertically)
of the slot.

SECTION VIEW
(At Post Bolt )

September 14, 2017
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I6d Galvanized Nadils

Concrete Curb | Dimension Nail from blockout into post
and Gutter Type * %k * /N - or from post into blockout.
(In.) =_$ 11/5" (Max.) %" x 22"
B and BL 8 0" (Min.) Button Head
T Post Bolt
D |2 = B e il S Sl Ny
Fond FL 10 “ 1 Recess Nut
R Il +T
1
SN = Washer
6"x12"x14" Wood Blockout TOP VIEW
£ 12" 8" 6"x8"x6'-0" Wood Post
= | 1/, _
if = |V%"
> | —= ="
Face of Rail—__ \ _-___ Q'_
)

* See Standard Plate
630.99

** The MGS offset from
the face of curb
may be 0"to 6". This
dimension shall be as
specified in the plans.

*31" (+1"

—— %" Dia. hole

L

6-0"(

3'-6" (Min.) .

Face of Curb\

ZType B Concrete Curb and Gutter
shown for illustrative purpose.

27 (Max.) Slope
—
S8

TRANSVERSE SECTION

GENERAL NOTES:

The guardrail on this standard plate is Type | MGS. See standard plate 630.20 for

specifications regarding Type | MGS.

When PCC pavement or asphalt concrete pavement is adjacent to the post, see
standard plate 630.96 for leave-out and backfill requirements.

February 14, 2017

PLATE NUMBER

NQURG

Published Date: 1st Qtr, 2019

MIDWEST GUARDRAIL SYSTEM (MGS)
AT CURB AND GUTTER
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— — | ¥
3"
2'-6" |
1
¢ TOP VIEW
5 Bolt (Thrie Beam Terminal Connector)
Insert 1'-4¥,"
2" 4 4" 82" A 4" 3

2%
\

636"
I 0=
I 18-

ol | © (]
o Y \
R i ® (&)
‘o / +
>~ - . EC
MR-l oA — - o9 2
o ~ : mo
~ \'\ ]
e | (=)
N~ 1
JE-|l o ¥ \
= | == ==
1" Dio.—l/ " x 3" Splice —M \—3/4">< 2//2" Post
Hole Bolt Slots (Typ.) Bolt Slot (Typ.)
(Typ.) ELEVATION VIEW
(Thrie Beam Terminal Connector)
134" . . . .
" |<— Adjacent Traffic Direction
— _>| Double (Nested) Thrie 1" Steel
Xseam Guardrail Awosher Thrie Beam
Terminal Connector

‘ Concrete End Block

Adjacent Traffic Direction

. 1" Steel .
" Thrie Beam——~ !: Double (Nested) Thrie
2 Terminal Connector Washer Beam Guardrail
I"STEEL WASHER

(12 washers required) Concréte End Block ‘
PLAN VIEWS
(Typical Locations of |"Steel Washers)
GENERAL NOTES: (Washers are required at these lap splices)

Thrie Beam Terminal Connectors shall be 10 gauge.

When the thrie beam terminal connector is used to connect the rail to the bridge or concrete
end block, |" steel washers shall be used at the Ilap splice and the washers shall be in direct
contact with the 3"slots of the thrie beam terminal connector. See the drawings above for
the typical locations of the |"steel washers.

There will be no separate payment for furnishing and installing the thrie beam terminal connector.
All costs for furnishing and installing the thrie beam terminal connector shall be incidental to the
contract unit price of the respective guardrail item it is attached to. February 14, 20I7

7

PLATE NUMBER
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73y
6'-3"
3-1%" . 3-1Y"
2" | 4/ |4/ 454" | 2
—= |0 Gauge Section ——
A — u9 I \ 3y v x 1" Splice
= L5 Bolt Slof (Typ.) N 5

’
Y x 2, Posfj

Lo
A

ljlo

Y,mx 25" Post
Bolt Slot (Typ.)

Ll

GENERAL NOTES:

T
—

20" +¥e"

\_zy " 1/ u .
b " x 1Y/g" Splice
Bolt Slot (Typ.) Bolt Slot (Typ.)

VIEW A-A

ELEVATION VIEW
3l/q"

12Ys" +¥%6"

VIEW B-B

All costs for furnishing and installing the W beam to thrie beam guardrail transition
including labor, equipment, and materials including two posts, two blocks, W beam to
thrie beam transition section, and hardware shall be incidental to the contract unit
price per each for "W Beam to Thrie Beam Guardrail Transition'.

February 14, 2017
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T
"/4">< 2'/2" Post
Bolt Slot (Typ.)

34"

GENERAL NOTES:

"o

%
Bolt Slot (Typ.)

Post with
6"x12"x19" Wood
Blockout

J~$6"x8"x6'-0" Wood—

20" t}AS "

1/ u .
I/g" Splice %,

ELEVATION VIEW

VIEW A-A

124" +¥s"

DO NOT Bolt at
this location.

x |/g" Splice

Bolt Slot (Typ.)

6"x8"x6'-0" Wood Post with—
— /= 6"x12"x14" Wood Blockout
~ A

3Ys"

VIEW B-B

7-3/y
6 -3
31y 31y
N V/nlgl/om 1/ ulgl/n N
Ai’ 474|474 YIO Gauge Section Y x 2" Post 47414/ <2_B
—=— — P — Bolt Slot (Typ.) —
7
B

Lt
e

All costs for furnishing and installing the asymmetrical W beam to thrie beam guardrail
transition including labor, equipment, and materials including two posts, two blocks,
asymmetrical W beam to thrie beam transition section, and hardware shall be incidental
to the contract unit price per each for the corresponding guardraill transition bid item.

February 14, 2017

Published Date: 1st Qtr, 2019
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GUARDRAIL TRANSITION SECTION
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J
J

2'-6" |

An extra hole and an approximate 26° bend shall be required only for the
Special Anchor Assembly and Breakaway Cable Terminal. The Modified W Beam
Terminal Connector placement detail is shown on standard plates 630.84 and

630.85.
TOP VIEW
(W Beam Terminal Connector)
4 Bolt
Insert |-_43/4u
o | 4" 4" ) 8|/2" , 4|/4u 4I/4u I 3n I
~N
Hl e
™ ! t
i< i =
T sl B ® e ———— -—--oRE
= - A o0
N o
™ / P——o— \ ———

254" .

Je==>) ==
I" Dia. I" x 3" Splice % \—3/4">< 25"
Hole Bolt Slots (Typ.) Post Bolt Slot
(Typ.) ELEVATION VIEW
(W Beam Terminal Connector)
.134" Adjacent Traffic Direction

[
P I il)ouble (Nested) W /YI" Steel

Beam Guardrail Washer W Beam Terminal
J Connector

| — ‘ Concrete End éléck

Adjacent Traffic Direction

1"Steel
W Beam Terminal Wash Double (Nested) W
2" Connector \ o° er_%\ :Beom Guardrail
11

I"STEEL WASHER Concrete End Block ‘

(8 washers required)
(Typical L I:'LAN ¥IIEWS§ | Wash )
. ypical Locations o "Steel Washers
GENERAL NOTES: (Washers are required at these lap splices)
W Beam Terminal Connectors shall be 10 gauge.

When the W beam terminal connector is used to connect the rail to the bridge or concrete end
block, |" steel washers shall be used at the lap splice and the washers shall be in direct contact
with the 3" slots of the W beam tferminal connector. See the drawings above for the typical
locations of the |I" steel washers.

There will be no separate payment for furnishing and installing the W beam terminal connector.
All costs for furnishing and installing the W beam terminal connector shall be incidental to the
contract unit price of the respective guardrail item it is attached to. February 14, 2017
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I 5|/2u 5- _7-- I 5|/2u I

| 6" £ /—Sfruf 6"x3", 10 Gauge o 6

| ==, R
I —F - ! %}:[—r/(Typ.)

K
=[
S
R T Yo ZY—: SECST'I'IIQL';ITE-E
STRUT AND YOKE ASSEMBLY oxe
SV2" 5 -7 |_4.. iQL Fg@)"l

1 |
A BT Tg4 LD

ELEVATION VIEW 7" Dia. x 2"Slot END VIEW
STRUT AND YOKE ASSEMBLY STRUT AND
2-16d Galv. Nails |<—>|5'/2" YOKE ASSEMBLY
Bend Over at

———— 5'/2" X 7'/2" Wood

vl

Corners of
Bearing Plate Breakaway Post
. 2"x6" Standard
Bearing Plate Galvanized 16" Dia /—Top
" Pipe Sleeve -
" Hex Nut - (2.375" 0.D.) Hole -\
I"Jam Nut Cable é‘D .
/////_Assembly \ b
(] = =
— - G - - e L u/z-\_%..sfeel Thrie
|- i " Beam
I"Sfeel—/J ' '—t& %\‘ 2, Plate pec
Washer L= END PLATE
Sroung Line // f FOR ANCHOR BRACKET
¥," Dia. Hole
Strut and
Through Steel
Lulbe’.r%?" Dio.h Yoke Assembly e o
ole roug 6 " R.
Breakaway Post, ¥," Dia. Hole with 5" Dia. 30 R
and %" Dia. x 10" DETAIL B Bolt and Nut with Washers ﬁ
Bolt, Nut, and _Jéﬂ
Washers 51/, ¥," Dia. Hole Through Steel >
Tube and Post with 54" Dia. N Y
Bolt and Nut with Washers i
Anchor Bracket + f
y y ! Cable Assembly —2T :Nﬁ
572" x T/2" : Anchor Bracket 2 R
: 7 0y "
T—ct e e
Breakaway :
Post receed 2 /@ Nut /
T H—— i 1" Jam

Thiokrees g P T ) Erore
i AN ( @ [\ wowmer  SECTION A-A
6" Plate Plate
DETAIL C (Thrie BeoDrETRé:iIILNoDr Shown) Way I, 20i8
S PLATE NUMBER
g THRIE BEAM GUARDRAIL 630.80
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S4S (Finish
Four Sides)
*% 3, Diq, ~ -l N e~ — .— .
Hole [~ Lo - S
~o l;\m [ I 3
N~
** 75" Dia. 12/2"Lap___|
Hole _\ N,
. . TOP VIEW
% 21/, Dia. ;\v Q ( Thrie Beam End Section (Flared)) ) oL
Hole _\ © h " x 1Y
Splice Bolt
Slot (Typ.)
yP. =4
n \% ;/4.. x 2|/2-- < -
RN Post Bolt S =S =~
= Slot ©
- = .
/ @ @ - ,,,\9
- &+
- . pa—— > = ~ =C)
~N
7\ w
R Lo e
¥," Dia < "E
** All holes shall be centered Hole =) =)
on respective sides. .
? / |4|/4" 4'/4"| 2"
WOOD BREAKAWAY POST & . -
2

ELEVATION VIEW

( Thrie Beam End Section (Flared))
euxeuxen_ou_/

Steel Tube | _0.1875"

8"
GENERAL NOTES: STEEL TUBE

The thrie beam guardrail tralling end terminal shall only be used In a one-way traffic situation.

Thrie beam end sections (flared) shall be 12 gauge.
The cable shall be ¥", Type Il, with Class A coating in conformance with AASHTO M30.

The steel tube shall meet the requirements of ASTM Specification A500, Grade B, and
shall be galvanized after fabrication in accordance with the requirements of AASHTO

Specification MllIl,
All hardware shall be galvanized in accordance with ASTM Al53.

The anchor bracket, soil plate, and bearing plate shall be fabricated from steel that
meets ASTM A36 Specifications. They shall be galvanized after fabrication in accordance
with ASTM Al23.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rail is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting tforch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

All costs for furnishing and constructing the thrie beam guardrail trailing end terminal
including labor, equipment, materials which includes thrie beam rail section, all posts and
blockouts, wood breakaway posts, steel tubes, cable assembly, bearing plate, anchor
bracket, strut and yoke assembly, thrie beam end section (flared), hardware, and
incidentals shall be included in the contract unit price per each for "Thrie Beam Guardrail

Trailing End Terminal". May 1, 2018
S PLATE NUMBER
g THRIE BEAM GUARDRAIL 630.80
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B 57" 5
Y= £ Strut 6"x3", 10 Gauge o
[—r Y6 ya — N
S |- B o
© | | =1 _—/2"R.
. . . (Typ.)
'T?%\\_V = T AT
< 6" R (Typ.) PLAN VIEW Yo" -
STRUT AND YOKE ASSEMBLY voke  SECTION E-E
STRUT
|_§I/ II|_. S-T |__4"| = Vg
] R
SRR T ! FEZ::]
— e
ELEVATION VIEW %" Dia. x 2"Slot g /2" R.
STRUT AND YOKE ASSEMBLY SET'\IIR%TVIAE‘I‘\/]VD
2-16d Galv. Nails |<_,|5'/2" - YOKE ASSEMBLY
Cornere ot | —5Ve"x Ty"Wood = —
Bearing Plate Breakaway Post \XB . Top /—l'/ls" Dia.
. 2"x6" Standard 74" Dia. 7 Hole
Bearing Plate Gglvcnized 5 Hole é
4" LY =

4
Cable - 4
o | 6"%x8"x6'-0" \/u
/Assembly AL e Steel Tube 12" \~3%" Steel

-_[/,/___ / 2%," Plate

g END PLATE
Wooree i RS FOR ANCHOR BRACKET
L T ——
Ground Line—‘/(/ ! gloiEISeom
¥," Dia. Hole — g
Through Steel Tore, ASASmbI
Tube, 7" Dia. Y STEEL TUBE
Hole Through 3 5
Breakaway Post, 4" Dia. Hole with 394" Dia.
and 54" Dia. x 10" DETAIL B Bolt and Nut with Washers
Bolt, Nut, and
Washers 51/, I" Dia. Hole Through Steel
|<—>| Tube and Post with %" Dia.
. Bolt and Nut with Washers

Anchor Bracket
Cable Assembly

‘rAnchor Bracket

52" x /2"

Wood

Breakaway ||\ I" Hex
Post o || I

b 6 1

o875 S ) | Nt
Steel Tube = [
Thickness | 1] TN

e ( @ [\ homer  SECTION A-A
LLJ \ Plate
DETAIL C DETAIL D

(W Beam Rail Not Shown) June 9, 2017
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S4S (Finish
Four Sides)
NS

*% ¥ Dig.— ~

Hole

o

** 74" Dia.

Hole _\ o
*% 21/," Dia. “le

Hole _\

175"

** All holes shall be centered
on respective sides.

WOOD BREAKAWAY POST

GENERAL NOTES:

IO"

27'/2"

I 125" Lap

PLAN VIEW
(W Beam End Section (Flared))

Y x 2" B " x 1Y

Post Bolt Splice Bolt

/\sm Siot (Typ.)
\

& | S
C \ o
S \ o |©
{ )
(@S0 g
~
S © | N
( ©
S S
M | 4" | A/ | 2"
21y

ELEVATION VIEW
(W Beam End Section (Flared))

The MGS trailing end terminal shall only be used in a one-way traffic situation.

W beam end section (flared) shall be 12 gauge.

The cable shall be ¥", Type Il, with Class A coating in conformance with AASHTO M30.

The steel tube shall meet the requirements of ASTM Specification A500, Grade B, and
shall be galvanized after fabrication in accordance with the requirements of AASHTO

Specification MIII.

All hardware shall be galvanized in accordance with ASTM AI53.

The anchor bracket, strut and yoke assembly, and bearing plate shall be fabricated from
steel that meets ASTM A36 Specifications. They shall be galvanized after fabrication in

accordance with ASTM Al23.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the railis not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting torch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

All costs for furnishing and constructing the MGS trdiling end terminal including labor,
equipment, materials which includes W beam rail section, two wood breakaway posts, steel
tubes, strut and yoke assembly, cable assembly, bearing plate, anchor bracket, W beam

end section (flared), one MGS wood post and blockout, hardware, and incidentals shall be
included in the contract unit price per each for "™™MGS Trailing End Terminal". June 9. 2017
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Stud Threaded 3"
Entire Length

0nanounungy oy aOndnuNananonoNoL

3/
/8

%"

Standard Swaged Fitting And Stud
CABLE ASSEMBLY

¥," Dia. (6X19) Galvanized Cable
s} [ I

5/ %1/ ——— Top 16" Dia.
M Wood Breakaway
3 Post [/ vole
12 X Lo Sfeel\
I Tube N7 I
T V7 Nt
=°° ::—t—>| \ é
ST ke ss
@ﬁ’ e == =4 |23 stee
— RS : 0.1875" 2, | Plate
B
E | Thickness END PLATE
RECTANGULAR PLATE WASHER '\/é;/\—‘ FOR ANCHOR BRACKET
Soil
10d Galvanized Nails (2 Req'd.) P17 SETAIL D . TS4S (Finish Four Sides)
spaced 4"center to center Q\|<1)\ 7//9,,
5|/2u >
5//," x 7/, Wood Bearing Plate ™
Breakaway Post =" o
2"x6" Standard - *%," Dia. Holes
3w Galvanized ~
({‘él\[/)éj?';ized Pipe Sleeve < *
doble _(2.37570.0) [ *2%" Dia. Hole
I A I"Steel @‘/
FEIis 78I Washer > /
S L ~ * All holes shall
i T be centered on
o @\\ respective sides.
! . U
Ground Line 5 L3, Dia. Hole WOOD BREAKAWAY POST
_/\)\/\_/—\/‘v Through Tube
Steel Tube and Post W Beam
DETAIL C Rail
ISAG "R.
¥," Dia. Hole with
Cable Assembly 1, ’5/;" Dia. Bolt and
Anchor Brockef7 %R 2 Nut with Washers
I" Hex X y AN T \
Nut @ N AR 2
I Jam T A Anchor Bracket
Nut \\ { 2N ]
N L1111 3 R—" .,m\‘
) N
|"Steel — | St
Washer @ ‘%J)
End |5/ uR
Plate ] 3 .
End
DETAIL E Plate
(W Beam Rail Not Shown)
SECTION C-C
6'-6" ,
["Dia. x 7"Long 2% " 5Ya" Cable shall be Swage Connected
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5" Steel Plate /" Steel Plate
- E L R%" Dia. Holes
V16" Dig )
Hole . o
- - © -
— -1 ©
T
4
. N r{"olglo' 2 2.?0.. 2
BEARING PLATE - ZZZZTZfZ SOIL PLATE
o | !
30
il
79 5 re)
Z4--I Dia.— |
oles
Y
i _1
//8"><6"><O.| 875"
STEEL TUBE

GENERAL NOTES:

The wood breakaway post shall be in conformance with Section 630.2 A. of the
Specifications.

The bolts shall be in conformance with ASTM A307 and the nuts shall be in conformance
with ASTM A563, Grade A or better. The bolts and nuts shall be galvanized In accordance
with ASTM AI53.

All angles, channels, and plates shall conform fto the requirements of ASTM A36 and
the structural tubing shall conform to ASTM A500. Welding shall meet the current
requirements of the Structural Welding Code AWS Dl.l. All structural steel shall be
galvanized in accordance with ASTM Al23. Punching, drilling, cutting, or welding will
NOT be permitted after galvanizing.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rail is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting torch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

All costs for constructing the straight W beam gquardrail with CRT posts including labor,
equipment, and materials including all posts, blocks, steel beam rail, and hardware

shall be incidental to the contract unit price per foot for "Straight Class A W Beam
Guardrail with CRT Posts".

All costs for constructing the curved W beam guardrail with CRT posts including labor,
equipment, and materials including all CRT posts, steel beam rail, and hardware shall

be incidental to the contract unit price per foot for "Curved Class A W Beam Guardrail
with CRT Posts".

All costs for constructing the W beam guardrail special anchor assembly including labor,
equipment, hardware, and all components of the W beam guardrail special anchor assembly

except the W beam rail shall be incidental to the contract unit price per each for "W Beam
Guardrail Special Anchor Assembly'. The 12'-6"length of W beam rail located within the

W beam guardrail special anchor assembly shall be paid for per foot with the bid item

Straight Class A W Beam Guardrail with Wood Posts". February 14, 2017
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Round Washer
Round Washer Required wood breakaway post \ i

shall be Inserted Into steel +UN |
| v 1 %" Round Washer ™ ILE '\—
R E ] d I |[\=soll Plate
* Ptk T e L

1 ¥," Rectangular 1¥," Rectangular u
Plé‘re Washer 4'/414Y/. Soil le‘e Plate Washer
PLAN A See Standard Plate 630.99
DETAIL A
6'-3
E
Splice Bolt shall be " "
B& ¢B %' X 1/4" Button = |4§ T 12
Head Bolt. —= ——
[ ]

[ T T I
Post Bolt shall be [@N 1O ¥4"Bolt HOl@——  co---zomoommo-o . :
%" X 92" Button \;\b_.: ,&_’ (Typ.) \?9_._.. ' '
Head Bol+t. ‘ ||..-l: Lo -x ._.Em : o] :

T ZAnchor :'\°,
Bracket T =
See Detail C W Beam Rall 5" Dia. Machine
_____ Bol‘rFs withWoshers * L]
W@ZZEE? Cable Assembl on Front Face -1 <o
NI D (Tout) y (8 Required) B o T
& _ g \_ . * H \.'-k>_%“ Dia.
5/ ' ' N Finished Surface or i P Bolt
.| %" Dia. [T IS Ground Line : v | BolTs
o Bolts | i nig g o W ¥
o Lo d o R S
, , i i Soil Plate
82?0“ D M Soil Plate S
— ; = /_\:I’ ee
: . 4 tail
ELEVATION — _ Derand
W Beam Guardrail End % % DETAIL A . S4S (Finish Four Sides)

Section (Buffer) \|7, 2/
A : ) o
+

11" *Radius Trim Post \(\ /QS

as Required z

.
Modified W Beam % %
Terminal Connector

Round

(See Std.Plate 630.59 . | N—*3, Dia. Holes
Washer Round Washer ﬁ
N * 23" Dia. Hol
%%A one-piece .o | _[—— <78 Uid.Hole
unit may be . o g . on J/
substituted for Lcu N -
the W beam guardrail end 18" Qo S < *All holes shall
section (buffer)and the <& - [Tp) be centered on
modified W beam 1%" x 3"Rectangular - respective sides.
terminal connector. P|01~e Washers
VIEW B-B
GENERAL NOTES: WOOD BREAKAWAY POST

All hardware shall be galvanized in accordance with ASTM AI53.

The steel tubes shall meet the requirements of ASTM Specification A500, Grade B, and
shall be galvanized after fabrication in accordance with the requirements of AASHTO
Specification MIII.

The anchor bracket, soil plate, and bearing plate shall be fabricated from steel that meets
ASTM A36 Specifications. They shall be galvanized after fabrication In accordance with
ASTM AI23.

The W Beam End Section (Buffer) shall be 12 gage galvanized steel.

The cable shall be ¥", Type I, with Class A coating In conformance with AASHTO M30.
February 14, 2017
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/4" Steel Plate

K

o R%" Dia. Holes
I|-II/|(I.:." Dia— 3"
ole _ |I " 1/
_ S /2 i |/2 5,
1 " ) .
{ T |9, ®
L e N -
- = = o
T — |
8II
" " 9"
BEARING PLATE RECTANGULAR PLATE WASHER 2 2,?0"
| " .
Bearing Plate Yll-iéfeDlo' SOIL PLATE/" .
4 .
52" . \b 'Ll, ~_Hole
5/, x 7'/>" Wood M _ﬂ - R
é..xle..s_rongord Breakaway Post | ~ : i
alvanize 3w N b |
PP T oSve L e _;I/'I/e -
‘ o Cable 4 __|3.. " |
Woshor END PLATE V :
: |f|/4"I DiaA |
: s 5V "x1/5" oles
; : _‘\'5 Wéz;)é éieakowoy %
¥," Dia Hole—/ ; : Post /—Sfeel ' _
Th gh Tub ' : # — ¥ Tube I
d Post o ini b 5/p" 8"x6"x0.1875"
and Post /’w Finished Surface \f=—2l2—=i oTeE " THE
Steel Tube DETAIL C or Ground Line ]
0.1875" H R ] Hex Nut for
%" End Plat Tube E 74" Bolt
34%:' Mkln. %"End Plate Thickness| ! 2/
ickness A X ] "
I;g;i 'I\l'l'J"Sr‘fucl L/\/G_"\/J Solil A %R
pETAIL D o7 P XS
o WV -
‘l=}:mmm::::umm:nuuum -— R MO 2
‘ I" Dia. Stud ‘ T R34 R
Standard Swaged I"Jom Nut I_9‘/4"|E’>0|1‘
<3:o“nnecﬂon for I"Steel ?NeB Rl
74" Cable Washer xiﬁ:rol eam Ra
SECTION E-E
(END PLATE REMOVED) ANCHOR BRACKET
6'-6" |
I"Dig. x 7"Long 26" 54" Cable shall be Swage Connected

Stud Threaded
Entire Length

15"

|
[0l

¥," Dia. (6X19) Galvanized Cable

< WS cooooooouououuooumuonmmnn

Standard Swaged Fitting And Stud
CABLE ASSEMBLY

3/
/8

|

R

\"} N

1'/a"
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O

Finished Edge of Surfacing

50!_0"
@ @ * Inslope Transition @
A% MGS Flared End (If necessary)
A ¢

erm-‘na\ Pay leltS

1 £
| " ) ’ \_/‘@ \] % \ \E./
Installation Line ‘_‘?\ \ =
of Flared Guardrail PLAN VIEW =
(Guardrail Flared) S *
(FLEAT-SP-MGS Flared < *
End Terminal Shown) o
50!_0"
© @ * Inslope Transition @
4% MGS Flared End (If necessary)
Type 1 MOS_38 /e Limits
Y =T Terminal Pay

" Pay Limits

b
1

Installation Line

® |

of Flared Guardrail PLAN VIEW E
=

o

_
5' (Min.)

3|

(Guardrail Flared)
(SRT-31 MGS Flared
End Terminal Shown)

%% See standard plate 632.40 for delineation.

2" Asphalt concrete surfacing with variable thickness granular material or as specified in the plans.

GENERAL NOTES:
The flared guardrail end terminals above are for illustrative purpose only.

The length of inslope transition varies with the amount of change between inslopes. The length of the
transition will change 100’ for every whole number change in the inslope. For Example: If the inslope
changes from a 5:1 to a 4:1 the length of the inslope transition would be 100'. If the inslope changes

from a 6:1 to a 4:1 the length of the inslope transition would be 200'".

The installation reference line for flared guardrail end terminals will always be parallel to the roadway.

Asphalt concrete will be the same type used elsewhere on the project or will be as specified in the plans.
If asphalt concrete is not specified in the plans, the asphalt concrete will conform to the Specifications
for "Asphalt Concrete Composite."

Granular material will be the same type used elsewhere on the project or will be as specified in the plans.
If granular material type is not specified in the plans, the material will conform to the Specifications for
"Base Course". The granular material will be placed the same thickness as the mainline surfacing or as
specified in the plans.

November 14, 2018
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® . @ D
50" Length of Flared Embankment 10"
Type 1 MGS f - — i
Pay Limits MGS Tangent End Terminal Pay Limits
: 12'-6" Finished Edge of Surfacing |
. Center of y Optional Flared Embankment ‘\ ¢ \L 15
©\Lap Splice | —1
B I A N LU L .
Q?Z??%\? %L%_é
% % 4 /j\ = )
\—Provide and install same \_@ c c
hardware as Type 1 MGS. = =
Flared Guardrail x b o
PLAN VIEW *
(Guardrail Flared)
(SoftStop MGS Tangent End Terminal Shown)
* Inslope transition (If necessary)
50" Length of Flared Embankment 10"
Type 1 MGS } - —
Pay Limits MGS Tangent End Terminal Pay Limits
= 12'-6" Finished Edge of Surfacing
Center of —\l Optional Flared Embankment ‘\ ¢, 15 ’
I = =

&
S~ 9 8§ [ ¢ § 1 3 24/\4\_(‘%
AN L A

\ %4 \
k Provide and install same \_@
Installation Line of

<
—~

hardware as Type 1 MGS.

5' (Min.)
*%k —
5' (Min.)

Flared Guardrail

PLAN VIEW
(Guardrail Flared)
(MSKT-SP-MGS Tangent End Terminal Shown)

GENERAL NOTES:
The MGS tangent end terminals above are for illustrative purpose only.

* The length of inslope transition varies with the amount of change between inslopes. The length of the transition
will change 100' for every whole number change in the inslope. For Example: If the inslope changes from a 5:1
to a 4:1 the length of the inslope transition would be 100'. If the inslope changes from a 6:1 to a 4:1 the length
of the inslope transition would be 200'.

@ The installation reference line for MGS tangent end terminals will always be parallel to the roadway.

Asphalt concrete will be the same type used elsewhere on the project or will be as specified in the plans. If
asphalt concrete is not specified in the plans, the asphalt concrete will conform to the Specifications for

"Asphalt Concrete Composite."

Granular material will be the same type used elsewhere on the project or will be as specified in the plans. If
granular material type is not specified in the plans, the material will conform to the Specifications for "Base
Course". The granular material will be placed the same thickness as the mainline surfacing or as specified
in the plans. November 14, 2018
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* Sur facing Material (Asphalt Concrete

NG or Portland Cement Concrete)
A ] 8 inches maximum
Tozzsozzzizzizpooiziizofe #** Non-compacted backfill material

shall be a granular material or
"asphalt mix and granular base
material’.

Greater than or equal to 0"

[

Non-compacted %%
Back fill Material

f=— LMI Apply asphalt for tack (Typ.)

—

5" to I

Granular Material
Subgrade Surface

TRANSVERSE SECTION

(Wood post shown for =<3
illustrative purpose only)

GENERAL NOTES:

LA Al equal to 0"
N

15" Dia. (Min.)

Greater than or 7" Min.).

\
R 528

SECTION E-E
(Round option for leave-out
and backfill limits)
(Wood post shown for
illustrative purpose only)

The leave-out limits may be increased to 15" (Min.)

accommodate construction equipment and

tolerances.

The backfill material shall be mounded !, inch
to | inch above the top of the adjacent

sur facing as illustrated above

-
Asphalt for tack shall be applied to the o 8-
sur face of the backfill material at the o
rate of .15 to .20 gallons per square yard.

All costs for constructing the leave-out
including labor, equipment, and materials which
includes the backfill material and tack coat
shall be incidental to the contract unit

Gregter than or 7" (Min,)
equal to 0" = -

ERARS:

7V/5" (Min.)

N
K

D

* %

SECTION E-E

(Square option for leave-out

price for the respective guardrail bid item. ond back fill 1imits)

(Wood post shown for
illustrative purpose only)

February 14, 2017
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4' Long Straight Edge
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,—JMeosured Height,

ELEVATION VIEW

(Guardrail on Constant Slope)

4' Long Straight Edge

,JMeosured Height,

ELEVATION VIEW\\
(Guardrail Adjacent to Differential Slopes)
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= _ DETAIL A

(3 Cable Guardrail (Low Tension))
(See General Notes for .
measurement of high tension
cable guardrdil/barrier)

ELEVATION VIEW

(Guardrail Adjacent to Differential Surfacing Elevations)

4' Long Straight Edge

,JMeosured Height,

ELEVATION VIEW
GENERAL NOTES: (Guardrail at Curb and Gutter)

accordance with this standard plate.
the center of the top cable. See Detail A.

the Manufacturer's Installation Instructions.

The W Beam guardrail shown is for illustrative purpose. The guardrail height for all types
of guardrail systems except for high tension cable guardrail/barrier shall be measured in

When measuring height of 3 cable guardrail (low tension) the height shall be measured to

The height of high tension cable guardrail/barrier shall be measured in accordance with

December 23, 2017
ls7 PLATE NUMBER
D MEASURING GUARDRAIL HEIGHT 630.99
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DETAIL T
(Provide a Type 2 Object Marker if i 1
a Trailing End Terminal is installed) :I
N
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Structure
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First cable
guardrail post

Structure
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TYPICAL GUARDRAIL LAYOUTS

Steel Beam Guardrail Delineation

A 3 Cable Guardrail Delineation

Guardrail End Terminal Object Marker @ Type 2 Object Marker

* For two-way traffic, install delineation at the opposite end of
structure the same as shown. Back-to-back delineation is required

@High Tension Cable Guardrail Delineation

for two-way traffic, single-sided delineation for one-way traffic. June 9. 20I7
i; PLATE NUMBER
D DELINEATION OF GUARDRAIL 632.40
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/— Delineator

Wood guardrail blockout

2"x 4" lag bolts
/wh‘h %" washers
Pre-drill holes before
#/

installing lag bolts.

8II
(Max.)

i

STEEL BEAM GUARDRAIL DELINEATION

White or fluorescent yellow sheeting.

Sheeting color shall match edgeline color.
A minimum of |6 square inches of sheeting
areq is required.

Guardrail delineators may be fabricated
from 0.080" aluminum or flexible plastic.
- Dimensions of flexible delineators may

6"

in vary by manufacturer.
o<
L | >—5A6" diameter holes
¢/
1z
DELINEATOR
(For Steel Beam Guardrail)
Adhesive Object Marker
. GUARDRAIL END TERMINAL
2 OBJECT MARKER
6" Adhesive object marker dimensions may vary
|<—>| due to shape of terminal end. A minimum of
256 square inches of object marker sheeting
ADHESIVE OBJECT MARKER area is required. The sheeting shall be
fluorescent yellow.
June 9, 2017
lS) PLATE NUMBER
D DELINEATION OF GUARDRAIL 632.40
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Sheeting
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4,00 Ibs/ft Steel Post
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/0\ 3 CABLE GUARDRAIL DELINEATION
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Sheeting

S3x5.7 Steel
| Beam Post

/0\ 3 CABLE GUARDRAIL DELINEATION

I'/>" Radius (Typ.)

%" Diameter Hole

I/>" Diameter Zinc (Direct Drive)

Coated Spacer

Adjacent
Traffic
Direction

/>" Diameter Zinc

/2" Twin Rivet
Coated Spacer

%" to 1" Grip Range
(Single and Back to Back)

Back to Back

TYPE 2 OBJECT MARKER DETAILS
AND POST ORIENTATION

1.12 Ibs/ft Flanged Channel
Steel Post Painted Green\

34" Diameter Holes (Typ.)\

Variable Slope

\

—~
~

2"
(Typ.)

000000d000000000000000

(-

| 2"

(M) TYPE 2 OBJECT MARKER

(For Marking 3 Cable Guardrail Anchor,
High Tension Cable Guardrail Anchor,
and Trailing End Terminal)

June 9, 2017

DELINEATION OF GUARDRAIL
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GENERAL NOTES:

The delineation of high tension cable guardrail shall be reflective sheeting placed back
to back on every other post cap or cable spacer. The sheeting shall be type Xl in
conformance with ASTM D4956. The color of the reflective sheeting shall be the same
as the nearest pavement marking.

The delineators for steel beam guardrail and sheeting on 3 cable guardrail posts shall be
covered with a minimum of |16 square inches of reflective sheeting. The reflective
sheeting shall be type Xl in conformance with ASTM D4956. Along two-way roadways the
sheeting shall be on both sides of the delineators and guardrail posts and shall be white
in color. For one-way roadways the sheeting will only be required on the side facing
traffic and the color will be the same as the nearest pavement marking, yellow on the
left side of the roadway and white on the right side.

When steel beam guardrail is attached to a bridge the first delineator shall be attached
to the post nearest the bridge.

At bridges with guardradil less than 200 feet in length, a minimum of 4 delineators shall be
placed in addition to the end terminal yellow object marker. The spacing between the
delineators shall be approximately one third of the length of the guardrail.

At bridges with guardrail 200 feet and greater in length, including bridges that have steel
beam guardrail transitioning to 3 cable guardrail, the delineators shall be placed at a
spacing of approximately 50 feet. Delineation shall extend throughout the length of the
guardrail system.

Steel beam guardrail that is not attached to a bridge and is less than 200 feet In
length, g minimum of 4 delineators shall be placed in addition to the end terminal yellow
object markers. The spacing between the delineators shall be approximately one third of
the length of the guardrail.

Steel beam guardrail that is not attached to a bridge and is 200 feet and greater in
length, including steel beam guardrail fransitioning to 3 cable guardrail, the delineators
shall be placed at a spacing of approximately 50 feet. Delineation shall extend throughout
the length of the guardrail system.

All costs for furnishing and installing single or back to back guardrail delineation on 3
cable guardrdail and steel beam guardrail shall be included in the contract unit price per
each for "Guardrail Delineator".

All costs for furnishing and installing the reflective sheeting on the cable spacers or
post caps for the high tension cable guardrail shall be incidental to the respective high
tension cable guardrail bid item.

An adhesive object marker shall be placed on the end of the W beam guardrail or MGS
end terminal. The adhesive object marker dimensions may vary due to the shape of the
terminal end. A minimum of 256 square inches of object marker reflective sheeting

area is required. The reflective sheeting shall be fluorescent yellow type XI sheeting in
conformance with ASTM D4956. All costs for furnishing and installing the adhesive object
marker shall be incidental to various contract items.

A type 2 objJect marker shall be placed adjacent to the 3 cable guardrail anchor, high
tension cable guardrail anchor, and trailing end terminal at the location noted on sheet
| of this standard plate. The type 2 object marker (6" x 12" shall have fluorescent
yellow type XI| sheeting in conformance with ASTM D4956. All costs for furnishing and
installing the type 2 object marker including the steel post, 6"x 12" reflective panel,
and hardware shall be included in the contract unit price per each for "Type 2 Object
Marker" for single-sided and "Type 2 Object Marker Back to Back" for back to back
type 2 object markers.

June 9, 2017
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3T-6
Sm R..M to
standard Py ) 6-3 ) 3 spaces ot 4'-2° ) grane P D165 grading transition
Post Section for flored Installotions
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uw for nonflored Installotions or 371.5' when the cable tronsition Is Instolled - flored or nonflored. Finished Edge of Roadwoy
Some slope os mainiine Inslope - moy be as steep as 2:l If cable tronsition ls Instaited. Finlshed Shoulder une. lnsfoltoﬂon
0,02 810pe is normally used but up to 0.10 slope Is altowed. o Line or Front Foce of Curd
4:1 1s desiroble slope, If Impracticol o 3l moximum sltope may be used ~ 2:l If cable tronsition Is Installed.
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W BEAM END SECTION | | = ctoll Plote hor
(BUFFER) PLAN | | O ey
[R) W Beom Eng So.eﬂon Mior) ELEVATION
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% ';/3“ Button

=3

o7
—

 S— %" x9Y," Button Head Bolt [}

872" 6 Max Ve Steet Plote - Ly
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SECTION (BUFFER) ASSEMBLY . Moy 7, 1957
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10%2" R before bending) .;_g ;: . [/
- B Ll
%; T \P YR (Typ.)

DIAPHRAGM PLATE DETAIL

[2 Required In each
W Beam End Section (Buffer))

%" Chonnet C6x6.2
=R ('Iyp.)/

- >

-E
J L

L 5

STRUT DETAILS

Shown legs down,

Y% For opposite hond, Install legs up.
1

{1\

I) 11

4

STRUT AND YOKE ASSEMBLY

Y Steel Plate

DIAPHRAGM PLATE DETAIL
VIEW A-A

YR I N
Y.‘xl'/ds‘loa_' Q)

DIAPHRAGM PLATE DETAIL
SECTION 8-8

Ye'

WOOD BREAKAWAY END POST SLEEVE
(Post without block only)

YOKE DETAILS
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M
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~
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: I
[ 6 9" — ‘ P -
2-0" 8"
SOIL PLATE e BEARING PLATE DETAILS
1*Dla. x 7*Long 2 st
g;c:g_ .‘l’t{m % — L% -/—%'cwlo to be Swage Connected
:5[ X FZZ3 1221 . B A LBy
- -\——%'mo.celvmlzod Coble '
Stondord Swoged Fitting And Stud CABLE ASSEMBLY
May 7, 1997
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Anchor Bracke *%2'/¢" End rel
Hole "x3*%2Y/¢" Piate
(Dotall Below) 3?". 1%" Dla. Hote Axls
2
/ ; 1" Steel Washer

1* H.S. Hex Nut %"x1%2* Hex Heod Bolt And
Nut With 1¥," Steel Washers
On Front Face-8 Required.

1 Dlo, Stud =
sEil
1 Jam Nut ] et
{ | P
Standord Swaged Cornection —l
to Y4 Coble
W Beom Guordrall
ANCHOR BRACKET ASSEMBLY DETAILS Vs ‘o‘.:_gm. W,
2% ] |__| -1/8 * I T
e 11 __T-I A
2 < 4 & 2 ¥ m’“’mm\\° H -
1 1 1 1 ===
<+ - < P .
Y% Oia. Hole - botn posts o o
il Sk R Sk S { 2"x6" Standard Golvonized —— - S
" Plipe Sleeve 2,375°0.0.¢ . A
ceedececocmeboccccoeeonaanazd R post without block only) C—1- N -:Q:
> -3 2 Ved ¥4 Do, Hole ——j N
sds B
C%?;l:.‘ :t';wmss Y oHotes (Typ. L_ X
ANCHOR BRACKET Btock WOOD BREAKAWAY END POST
wh o opm W\ e L L o
L=l LD .‘-LLL.,.I : Vi
I ] %
Existing ¥° Dla. Hoto—"" 1 = 1 LT
$_ Y.+ 0. Hole 1§
=4 _ 4 _lal I
- 1) §
$tondard Guardrall Post—" 2 ’\ 9
Gdodifled a8 shown ond =4 _ 3 |
preservative treated - %X
after ariiting.)
New 3Y2" Dia. Holes
1
| ] T—rs 8"X6"'x0,1875"
WOOD EREAKAWAY LINE POST ANC BLOCK STEEL TUBE ANCHOR

GENERAL NOTES:

f. Ali angles, chonnels, and plates shail conform to the requirements of A.S.TM. A6 ond structural tuding to AS.TM. AS00 or AS.TM, ASLS,
Grade 1008, Dlaphrogm plate shall conform to AS.TM. A36 or AASHTO MiBO, Welding shall meet the current requirements of the Americon
Wolding Soclety Structural Weiding Code ANSIZAASHTO/AWS Di.5. All structural steel shall be galvanized In accordonce with A.S.T.M. AI23,
No punching, cutting, or drilling will be permitted ofter galvonizing. All hordware shall be galvanized according to ASTM AISS3,

2. The two (2) Wood Orookowoy €nd Posn shou be mode of S4S timber vm'n Q stress grade of (200 pslond sholl be grademorked
certitied by o r or agency which Is certified by the Boord of Review, Americon Lumber Stondards Comml"“.
10 grode the spoctos. They sholl rocolvo o preservative treatment In occordance with AASHTO designation MI33.

3. The post offset dimensions are glven 1o the center of the traffic face of the blockouts, except at the first post, where the
dimension Is to the center of the traffic face of the post, Offset points are to be jocated by chord measurements at the back
of rall equal to the nominal post spocings shown. Posts are 10 be set approximately radial to the raliing at each post tocation.

4. The contract unit price per each for W BEAM GUARDRAIL MODIFIED ECCENTRIC I.OADCR TERMINAL 1s to tnclude the anchor bracket, cadble
assembly, steel tube onchors with soli plates, beoring plate, wood bredkaway end mt sloove, uoalflod U boom formlnol connector,
dwm mtos. cfruf.l beam end uoﬂon. rotroroflooﬂve mclvo sheeting, shelt angle ond ond |

10 ¥ beom guardrall. The wood br oocbrook y line posts,

Ing _the oncho ﬂn

May 7. 1997
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